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Jornaangn Arnayemuu nayr CCCP 
1957. Tom 116, Ni 4 


MATEMATHKA 
P. B. FAMKPEJIM]3E 


K TEOPHH ONTHUMAJIBHbIX MPOLECCOB 
B JIMHEHHBIX CHCTEMAX * 


(ITpedcmaeaeno akxademuxom IT. C. Anexcandposoim 5 IV 1957) 


Ha ocuose MeTOsOB, pa3BUTHIX B (1), B 3aMeTKe pelliaeTcaA 3afaua O HAaxXOxK- 
CHM ONTUMAJIbHBIX TMpOlleccoB B AMHeMHbIX CHCTeMaX C OJHHM YIIpaBs/AIOWHM 
| ai . 

Ic. TocranoBka 3afmauu (CM. Taxxe ()); 0603Hate- 
‘wa. Safano smuuelinoe puddepeniualbHoe BeKTOpHoe ypaBHeHHe C OHM 
[TIpaBJIAIOWMM (CKaJIApHbIM) MapaMerpoM wu: 


x = Ax + bu. (1) 


jlecb X — u300paKatollaA TOUKa (BeKTOP) B M-MepHOM (a30BOM MIpocTpaHcTBe 

; b — buxcupopanubili BeKTop 9Toro npocrpancTBa, A — sImHeliHoe mpeodpa- 
oBaHue mpoctpauctpa X (He 3aBucsalee oT BpeMeHH). YipaBaalowlaa PyHK- 
MA U BbIOUpaeTcA B KMaCcCe KYCOUHO-HEMpepbIBHbIX PYHKUMM (C KOHEYHBIM UHC- 
OM TO¥eK pa3spbIBa), MO MOsys0 He MpeBocxogamx 1: ju] <1; Oyfem HasEI- 
aTb TaKHe YipaBJIeHHA JOMYCTHMbIMH. 


B qas0eom npocmpancmee X sadanvi ee mouKu &o, &; mpebyemca eolbpame 
axoe Oonycmumoe ynpaenenue u = u(t), umo6v1 us06pasicarowjaa mouKa x(t), Oeu- 


Cb NO mpaekmopuu ypaeHenua (1), NepewiNAa UZ NONODKEHUA Ey 6 NONOIMeHUE 


3A MUHUMQANbHOE 6p2MA. 
Takoe yupaBseHue Ha30BeM ONTHUMAJbHBIM yNpaBJeHHeM, COOT- 
SeTCTBYIOULYIO TpaeKTOpHio — ONTHMAAbHOM TpaeKTOPHeH. 


| Tlyctb 0, (t),..., ¢n(t)— KOHTpaBapHaHTHble BeKTOPHbIe yHKUMH CO 
jHaueHuamuH BX, OOpasylolive PyHJaMeHTaJIbHylo CHCTeMy peleHHH yPaB- 
reHuad xX = Ax. Uepes vi (t),..., UV? (t) oG03HayHM KOBapHaHTHbIe BeKTOPHBIe 


YHKILMH, J[BOHCTBEHHbI€, COOTBETCTBEHHO, (PYHKIHAM 9; (t): o; (t)-y! (t) =8i. 


Ameen: ? ee i up 

o; (t) = Agi (t), 9 (t) = — AY’ (2), (2) 
“We A’ — mmuefinoe mpeoOpa30BaHHe, COMpsaAxKeHHOe C A. Bregzem n pyHKuun 
h(t) = i (t)-b, i=1,...,n. Pemienve x(¢) ypaBHenua (1) c HatvaJIbHBIM 


yenopuem x(0)=&= 9, (0)& s3anmimetca B Buse 
t 
> f 
x(t) = ge(t)(@ +) A°@)u ()de). 
0 
| 2° Yeonopne HeBLIpOKAeHHOCTH. Ypasenve (1) HasoBeM HEB bI- 
)O2%K Me@HHbIM, ecm BeKTOp b He JI@xKUT HH B KaKOM UMHBapHaHTHOM NOj\- 
ipocTpaHcTBe pasMepHocTu <n— | mpeoOpasopanna A. 


ype B HacTosieli 3ameTKe, Nomyuerbt B cemuHape JI. C. Tontps- 
OneMaM TeopHH KoNeOaHHii HM aBTOMATHYeCKOrO per yIMPOBaHHA. 


9 


 * PesyspTaTHl, W3/10x%KeH 
‘MHa 110 MaTeCMaTHUeCKUM TIPO 


Ecau ypapuenne (1) BbIpoxKyeHHoe, TO M60 BpeMA Tepexofa Hs Eq 


B &, He 8aBHCHT OT BbIOOpa ynpaBssiouleHh PyHKUHH U, H60 3ajjaya CBO- 
MTCA K aHaJlOrHuHO 3agqaue JVI ypaBHeHHA MeHbIUWero MOpAyKa. 
B yanbuefiimem mpegnojaraetcd, uTo ypaBHeHuve (1) HeBbIpomKeHHOe. 
B 3Tom cayyuae BexToppl b, Ab,..., A” 1b He3aBHCHMbI, H, CJeOBAaTeJIb- 
HO, JIMHeliHO HesaBucuMbl (byHKuMH Ai(f),..., A? (t). ; 
3°. YpaBHeHHA JAA ONTHMAIbHBIX ynpaBJeHHH UH se 
MaJIbHBIX TpaekTopuHit. Iycrb u(t) — onTHMasbHOe ynpaBnenne, x (t)— 


COOTBETCTBYIOMIAA ONTHMaAJIbHaA TpaeKTOPHA, coeqMHAIOWad TOUKN Eo uM E15 


x (0)= &,x(¢,) =&. Torga yepes kaxmylo TouKy Tpaektopun x(t), O<t<h;, 
MOXHO mpopectu (7 — 1)-mMepHyto rHIeplJOCKOCTb, YAOBJIETBOPAIOLLy!0 CJIe- 
“ytouleMy YCJIOBHIO. ; 

O6osnauyum uepes Y(t) KOBapHaHTHBIi BEKTOP, OPTOrOHaJbHbIM K runep- 
IJIOCKOCTH, MpoBeseHHok yepes Touky x(t) TpaeKTOPHH H OJHO3HAUHO onpe- 
Jenson sty rumepnsocKocTb. OxasbipaetcaA, 4YTO JA MOOOTO once 
ro ynpapaenua u(t)+ 6u(t) u coorseTcTByroulell emy TpaekTopHH x(t) + 
+6x(t), re 6x(0)=0, BbIMOHAeTCA HepaBeHCTBO 


b(t)-8x(t) <0, 
a BEKTOPHy!0 (PbyHKILHIo 0(t) MOXKHO BbIOpaTb Tak, TO Ona OyyeT yAOBIe- 
TBOPATb AuppepeHunasIbHOMY ypaBHeHHIO ; 
4 Oe A’d. (3) 
CrejopatembHo, ~ (t) = c,*(t) H MBI HMeeM: 
t t 
b(£)-3x(t) = caly* (t) 49 (#)\ nedu de = \b-b dude <0. 
0 


0 


Tak Kak dyHKkunuu h*(t),a=—1,..., nm, JMHeHHO He3aBHCHMBI, TO 


) (t)}-b—nHeHynezoe pelmeHHe muHelHoro yudpepenuvanbHoro ypaBHeHuA 
n-TrO NOpAfKa, a H3 Toro, uTO du (t)—NpousBoNbHaA onycTHMasA BapHa- 
WHA ONTHMAaJIbHOrO yripaBseHua u(t), CieqyeT paBeHCTBO 


u(t) = sign $(t)-b. (4) 
Kpome TIE pCduCJICHHbIX ycIOBHU BbBINOJIHHETCH elle OHO: 
b (t)-x(£) = 0(¢)-[Ax() + bu (t)] =const > 0. (5) 


OoOveqnuad ypapHenusa (1), (3)—(5), nomyyaem Teopemy: 
Bce onmumaaonvle ynpasaenun u(t) u coomeemcmeyrowue um onmumadro- 


Hole Mpaekmopuu x(t), eolxodstue npu t=O us mouku & codeprxcamca 6 
YNPabAeEHUAX UU COOMEeemMcCMeYyIOlUX UM MpaeKMOpuAX, noAayuaemolx npUu 
pewenuu cucmemol ypasnenuti 


x= Ax-+'bu, x(0) = é: vata, ui='sign v-b. (6) 


Hauanenoe snauenue (0) pewenua v(t) ~ noduunaemca) eduucmeennomy 
YCAOBLIC = . 


> - a 
$°(0)-[Ax(0) + bu (0) > 05 

Cuctema ypaBnenuit (6) B TOUNOCTH BEIPaxKaeT NPHHWHM MaKCHMyMa, Cpop- 
MYJIMPOBaHHBIM B samerKe ('). 

4°.3anmaua CuuTe3a ONTHMAAbHOH cuctTemu. B Teo 


PHU aBTOMAaTHUeCKOrO peryJIMpOBaHHA MHTeEPeCyIOTCA ONTHMAJIbHbIM Tepe€xOJIOM 
10 


(0 TpaeKTOPHN ypaBHeHHa (1) “3 MpoM3sBONbHOFO HauaIbHOTO MOMO*KeHUA X 
; Hayao KOOpAMHaT. MuoxectBo M Tex Touek x dasoporo mpoctpanctBa X, 
(3 KOTOPbIX MOXKHO MOMAaCTh B Hava/IO KOOPAMHAT JOMYCTUMBIM yipaBseHHveM H, 
JleHOBaTeIbHO, ONTHMAJIbHbIM YIPaBJICHHeM, ABJIACTCA OTKPBITLIM HM BbIMYKJIbIM. 
CH MpeoOpasopanne A uMeeT ycroiuuBple COOcCTBeHHbIe 3HaveHUA, TO MHO- 
KecTso M cospnagaer co BceM mpocrpancrBom X. 

M3 m060i TouKu x B Hayao KOOpAMHAT BeseT He Oomee OLHOH TpaeKTOpHH 
/paBHenusa (1), ylopmeTBopsiollei mpuHiwuny Makcumyna (6). 

OSTOMY OJHO3HAYHO ONpefeeHa JeHCTBHTeMbHad (pyHKUNA u(x) BeKTOp- 
{Oro apryMeHTa X, OOsaatolllad TEM CBOMCTBOM, YTO eC ABUTaTbCA MO Tpaek- 
‘OpHxAM YpaBHeHUua 

x = Ax + bu (x), 
(bl MOMaqeM B HavalO KOOPIMHaT B MHHHUMaJIbHOe BpeMA M3 s1OGOrO 3aaH- 
10rO HauvaJIbHOFO MOOKeHHA, ECM H3 HeETO MOXKHO BoOOUe NomacTb B Hayao 
<OOPAHHaT KaKHM-HOO JONYCTHMBIM yMpaBseHvem. 
Bpruncnenue cdbyHkunu u(x) HaspiBaeTCA CHHTC30M ONTUMAAb 
10H cuctemb (1). Sto BeryncmeHve MOXKHO MpopecTu Ha OCHOBe (op- 


“ya (6). 3anaB Mpou3sBobHOe HavaibHoe sHayenne y (0) AA b M HatanbHoe 3Ha- 
lene x(0) =0, nano pemlaTb cuctemy (6) Ha nosyocu—oo< t <0. Tak Kak (byHk- 
IMA u(x) MpuHHMaeT Tpu 3HaveHua: 1, 0, —1, To aa ee ONpemeneHuaA JocTa- 
TOUHO 3HATb MHOMKECTBO TOYeK «MepeKOUeHHA» yMpaBseHHA u(x), T. e. MHO- 
KECTBO 3HAYeHHM X, YNOBMETBOPAIOWINX YypaBHeHHto u(x) = 0, a TakxKe Tex 
»OacTeli, Ha KOTOpbIe pa3sOuBaeTca MpoctpaHcrBo X 9THM MHO?KeCTBOM. 

| B cnyuae ypaBHeHHA BTOporo NopsyKa B cas0BO MocKocTH Nomy4aloTca 
IMHUM MepeKJIIOUeHHA, HAXOMKMCHHE KOTOPbIX Ha OCHOBe cucTeMbI (6) npexcTaB- 
mieT COOOH COBeplIeHHO SeMeHTapHylO 3afa4y. OTH JMHMM ObIIH BrepBble 
iomyueHbt Bywoy (cm. (?)). 

Ecau mpeo6pazsopanve A uMeeT JeicCTBUTeIbHbIe COOCTBeHHbIe 3HaueHHA, 
O MHOXKECTBO TOUeK MepeKJIOUCHHA ypaBJAIOWleH (PyHKWMN u(x) ecTb runep- 
1OBepXHOCcTb. Cnoco6 noctpoeHua 2TOH ruMepnoBepXHOCTH Obl BMepBbIe yKa- 
saH A. A. ®enba6aymom (?). Ha ocnope ypaBuenuii (6) merko mouyuHTb napa- 
MeTpHuecKoe MpescTaByleHHe 2TOH rumepnoBepxuHoctnH. Ilycrb ty, ty,-.-, tna — 


TapaMeTpbl, MOMuHHeHHbIe eMMHCTBeHHOMy ycuoBuio 0 > ty > ty >... > tn—13 
ora napamMerpHyeckKoe MpescraBseHve ruMepmoBepXHOCTH MepekOUeHHA Oy Ler 


Mo (Payeseonte—i res 
ty ty n—1 
= Ga (toa) |\$e-bde—[pebde +--+ +(— 2 | pebae]. (7) 
Q ty tn—2 


a THMeproBepXHOCTh pa3OuBaeT MpocTpaHcTBO Ha (Be CBASHbIe OOMACTH; B 
Hof v3 Hux PYHKWAA MpHHuMaeT 3HaueHue +1, B Apyrol — snauenuve —I. 
 B o6ulem cmyyae KOMMJIeKCHbIX KOPHeH MHOKECTBO TOCK NepekJUOUCHHA 
TpaBAolleH PYHKUMH WU ABIAeTCA niceBsOMHOrooOpa3HeM, HM ero MapamMerTpu- 
yeckoe MpelcraBuleHue, aHasorMuHoe (7), HeBOSMOXKHO IOJYUMTb. Onuako ero 
OXHO BbIYMCIATh Ha OCHOBe ypaBHeHuit (6) co CKOuIb YrOAHO OosbUOH TOU- 


Maremarauecknii uucTuTyT um. B. A. Crexmopa Toctynuso 
Axkayemuu HayK CCCP 4 IV 1957 


LJMTHPOBAHHAA JIATEPATYPA 


1B. fT. Boatauckuah, P.B. Tam«kpeaugse, J.C. Tontrpsarun, JAH, 
10, Ne 1, 7 (1956).2 aun Cros-co Hb, Texunueckan KHOepHeTuka, ra. X, WI, 
956. # A.A ®enba6ayM, Astomar. u Tenemex., 16, Ne 2, 129 (1955). 
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Jloxsanp AkayemMunH Hayk CccP 
1957. Tom 116, Ne 1 


MATEMATHKA 


JI. A. JMKYA 


HOBbIM CMOCOB NPHBJIMDKEHHOrO BbIUMCJIEHN A 
COBCTBEHHbIX UMCEJI 3AXAUH WITYPMA — JIMYBUJIA 


(IIpedcmaeaexo axademuxom A. A. JLopodnuyoineim 8 IV 1957) 


Mpr pewiaem BOMpoc O BBIYHCIeHHH COOCTBeHHBIX uHcen saqauM Hltyp-— 


Ma — JluyBuJA 
—u" + p(xs)u=Mu; u(0)=u@)=20. (1) 


1. Vispecten cuenyrouuli cnoco6. Ilycth G(x, y) —byuKuua puna. 
Torjja BepHb! cooTHOUeHHA (rye hy —COOCTBeHHbIe YHCIa) 


7 (2) 


\G(x, G(y, »)dydx, 


(PopMyvIbl CIEMOB cTeleHeH HHTerpadbHoro oMmepaTopa, oOpaTHoro kK Qud- 
tbepeHuvasbHomy). B pagBencrpax (2) Hy2KHO 3aMe€HHTb BCe COOCTBeHHBIe 
yMcyla, HaYHHaA C HEKOTOPOrO, UX AaCHMMTOTHYeECKHMH 3HaYeHHAMH, TOra 
JIA MepBbIX COOCTBeCHHBIX UHCeJ NOMYYMTCA CHCTeMa aure6pavyeckux ypaB- 
HeHHH. OTOT MeToA 6Oe3 Tpyya oOoOmlaeTcH Ha GOosIee CNORKHyIO B3ayayy 
Itrypma — JIvysunaa — u” + pu = dou (cM., Hampumep, ctatbio A. A. Jlopor- 
HuubIHa (°)). HecmoTpa Ha oveBHAHY!O MpocTory, cuoco6 HMeeT CYILECTBEHHbI 
HejocraTok — (byHkuuA [puna JMUlb B HeEMHOPHX CJIy4aAX BbIMMCbIBAeTCA SABHO. 

2. Oka3bIBaeTCA BO3MO2KHbIM BMeCTO CYMM OTPHIlaTeJIbHbIX cCTemeHel 
COOCTBEHHBIX Uncen (2) BbIUHCIATD CYMMBI MOJIOXKUTCIbHbIX  CTeleHel 


Das Sue rae (culeqbl cTeneHeH ucdpepenwuambHoro onepatopa). Pasy- 


M€eTCH, PaCxXOWAMMecA PHAbl HYHO UPH STOM <«pelyJIAPH30BaTb», T. e€. H3 
Kax&kfOro UWICHa BbIYeCTb ONpeWeJIeHHOe BbIpaKeHue, UTOODI PpxAA CTaJl CXO- 


qmutecs. Ileppax dopmysa sroro Tuna (ans al BIepBbIe MOJyyeHa 
WM. M. Tenppanyom u B. M. Jlesuranom (1) (cm. tTakxe (%)), ocrasbuHpie 
tbopMysbl — B padorax (?, *). B HacTosmel cTaTbe MBI MOuIb3yeMCH pesyuib- 
TaTaMH HallieH padorni (*) IM Toro, TOObI NOKa3aTb, KaK C HX TMOMOLLbIO 
BBIUMCIATh COOCTBeHHbIe Wcsla. Ha BO3MO2%KHOCTh BLIUHCeCHHA COOCTBEHHBIX 
yucesl TakKUM TyTemM yxkasa WM. M. Tenpcang. 

3. Paccmatpupaetcs sajaua Wtypma — JIvysusasa (1). Yqo6uo c camoro 
Havalla 3aMeHHTb (byHKUHIO p(x) oTpesKoM ee paya WDypbe no KocHHycaM 
N T Te 

2 
DS a,cosnx, rye dy = —\ p(t) cos nt dt mph n>>O u ay = =| p(édt. Or 
n=0 0 0 
TaKOH SaMeHbI NepBble COOCTBEHHBIe UHCJIa H3MeCHATCA Kak YyroJHO MavO 
mpd Aoctatouno Oombuiom N. Kpome toro, ecau us ibyHKuuu p (x) BpruectTb 
KOHCTaHTY, TO H BCe COOCTBEHHbI€ YHCa YMeHbIWaTCA Wa STY KOHCTAHTY. 
12 


losTOMY JIA NpOCTOTH! (POpMyJI MOXKHO cuuTaTb, uTO a,—O0. B yanbuelt- 
N 


eM OyJeM HpeqmonaraTb, uTo p(x) = > An COS NX. Kak u3BecTHO, CO6CTBEH- 


byt 
ble YHCIa OOJbIHX HOME€PpOB JOINYCKaloT aCHMIITOTHYeCKOe pasJIOmeHve 
9 Co C4 C6 i 
hn~ nl i ay ls rae oy ioe (3) 


Kosuruentbl MOXxHO HaliTH no dbopmysam pa6orp (4) um KaKUM- 
MOyib Apyrum metoyom. Jia (byHkuwi p(x) paccmaTpuBaemoro Bufa 


BCe€ HeuyeTHbI€e TpPOH3SBOJHbI€e PaBHbl HYJIO B KOHIIaX HMHTepBaJia U 


ip(x)dx = 0) 9TH KOSPPULMEHTHI PaBHbl 


C= Us 
te. 
t= a \ PP (x) des (4) 
0 
1¢ bs 
Ca ge \ PU aX + ae Ip! (OP ax; 
0 0 
5 5 c 4) fe , 4 i 
C=—Fz + ae Spt dx + (ow) [p ()Pdx + a \ Ip (x)]? dx. 
0 0 0 


4, Kak moka3aHo B pa6ote (4), cOOcTBeHHbIe 4HCJla CBA3AaHbI C (PYHK- 
(veH p(x) TOKJeCTBaMH 


Sy (hn — n?) “ p (0) + p(n) . 


n=1 S 
tee) (5) 
i 


>) 08 — n° — 3¢,n? — 3c,) = 
=i 


3 PROP) __ 3 [PY O) +p" ()] , 310 (0) p" (m) +P () p" (we) 
eee 4 64 8 ; 


MoxHo O6bluIO Obl HaMHCaTb, KpOMe 9THX, elle TOXKJecTBA JIA JOObIX 
cTenleHeH A,. PaAbI B JICBBIX YWaCTAX STHX TOMKJCCTB CXOJATCH, Tak Kak UX 


(oxal 
qJICHbl BeJIMYMHbI a pW OobWHX nN, 4YTO CHeLyeT U3 ACHMMTOTHYeCKOTO 
mpeyctapeHua (3). OgHako 9Ta CXOJMMOCTb HegoctaTouHO Opicrpa. Ee 
Le 9) 


oo oO 


- S ere ay \ i : ec u 
MOXKHO YJIYUWUTL, YUHTIBAA, UTO rE = Gs = 90" 21 ns = U5 3 
n= = st 


KaxJOTO UWieHa pa B JIeBOH wacTH Ne€pBoro . TOMAeECTBa BbIGHTACM 
6 


C2, C4 C6 
a 


be TT 7 na 
a M3 MpaBou YacTH Cy — + C4 90 + Cz ogg? Broporo Toxye- 


ne ’ 
2 
24 C3 + 2C, me 2 To 
cTBa — COOTBETCTBEHHO —> 4+ —Ta—— Hl Caz + (c2 + 2¢,) g7 3 TpeTbero TOXx- 
3c? -+ 3c ah 
eCTBa — COOTBETCTBEHHO =e HSC? ae 3C,) & Tenepb uieHbl Depsoro 


ne 
CXOMMTCA ObICTpee BCeX, MOCMeAHHH — MefieHHee BCeX. ITO HaM HW Hy2KHO, 
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pila — BeNHYMHDI o( : i BTOporo O(=r) WM TpeTbero O(=). Tleppp pay 


TaK KaK 3HaTb CYMMY IlepBbIX COOCTBeHHBIX UNC HYKHO C MeHbUIel aOco- 
JOTHOH TorpellHOcTbIO, YeM CYyMMYy HX KBaf[paToB U, TeM Oovlee, KyOoB- 
OTHOCHTeJIbHbIe NOPpeliHOCTH NOJyyaloTcA IpHMepHO paBHBIMH. 

5. U3 toxgects (5) MoxKHO NosyaHTbh MpHOmMxKeHHbIH crmocoO Bbluncse- 
HUA COOCTBEHHDIX unCe },. Tleppoe mpHOsuKeHHe TOJYYHTCH, CCH orpa- 
HHUHTbCA MePpBbIM TOKJeCTBOM H CYHTAaTb, TO BCe COOCTBeHHbIe HCA, 
HauHHasd CO BTOPOro, JOBOJbHO TOUHO paBHbl ACHMITOTHYCCKMM 3HadeHHAM 71°. 
Tora MOXxHO HpeHeOpeyb BCeMH WIeHaMH PAJa, HAaYHHad CO BTOpOrO YWieHa: 


0) + p(n) 

NM ssl f ry, 
He pBpimucbiBad BTOporo IpHOMxKeHHA, KOTOPOe MOMYYHTCA, eCcIH Tpe- 

HeOpeub B ABYX TOMACCTBAX BC€MH WICHAMH, Ha4YHHaH C TpeTbero, HalluwiemM 


cpa3sy TpeTbe mpHOmuxenve. J[mad 9STOrO BO3bMeM TPH TORecTBa (Cc ysy4a- 
IWe€HHOM CXOQHMOCTbIO) H OTOPOCHM B HHX BCE YWJIeHbI, HAYHHaA C YeTBeEpTOrO: 


hy thy $= 14—2O FP) _ ¢,.0,9838230 — c,-0,007478 —cg-0,000346; 
< 2 0) 2 - W 0 ” 
Meo MAE N08 re, — one a (aye 


— ¢4-0,567646 — (c2 + 2c,)-0,007478; (6") 
p3(9)-+p3(z)__ 3 {p!Y (0) + p'Y (x) 
M+ 08 + 28 794 + 420,1'10,5e, — Oe SP 


4. 31p (0) p” (0) = p(t) p'(z)| (3¢4 + 3c2)-0,283823. 


Octaioch pelHTb CHCTeMy Tpex ypaBHeHHli Cc TPeMA HeH3BeECTHBIMH. 
IIpH HeoOxoquMocTH TOUHOCTh MO2%KHO YBeJHUHTb, HalvcaB cylesyloulHe 
TOmaecTBa (10 MpaBuwiamM paodorpl (*)). 

6. PaccmoTpuM B kKayecTBe mpHmMepa ypaBHeHve Matbe 


u"-+- cos 2x ==huy ah(0) s(x) = 0: 
Tlofrpy6oH dopmyvie (6’) mMoxHo InonyanTh Ay ~ 0,5. BbroncaHM Co, Cy, Ce 
m0 ,popmyviam (4): 
Co =O) 1253) 10, 0525, Ca c= Oso ae 
CocTaBHM cHcTeMy ypaBHeHHi (6") 
hy the + Ag = 13,46354; 
Ne RSE = 97,3019: 
to Ooms 
V3 sto cucTeMbl MOKHO 6e3 Tpyfa NOMyYuTh KyONYecKOe ypaBHeHHe, 
KOTOPOMY YJOBJIETBOPAIWOT Ay, Ao, Ag: 


3 — 13,46354 22 + 41,9825 , — 16,8797 = 0. 


YpaBHeHve pemaem merojom Hbrwrona, MIpHHHMad B KayecTBe HayaJb— 
HbIX TIpHOJHKeHHH acCHMMTOTHYeCKHe sHayeHHA 0,0; 4; 9. Haxogum: 


Ai 0,47061;° Ag 8,979295, Xe -=79 01364. 
TOUHbIe 3HaYeHHA, MOJYYeHHbIe 10 (opMywaM KHHIH (°), paBHBI 


hy = 0,47065 1.83 Ag = 3,97919.. 5. Ag = 9,01371.53. 
VuctutyT dusHku aTmocdeppl Tloctynusto 
Axkaylemuu Hayk CCCP 21 XII 1956 


WHMTHPOBAHHASA JIMTEPATYPA 


1HW.M.Teapgdaug, B.M. Jlesutaun, JAH, 88, 4, 593 (1953). 2 HW. M. T enms- 
@auy, Ycn. matem. Hayk, 11, 1, 191 (1956). 3° JT. A. Iu ku ii, Ycn. MaTeM. Hayk, 8, 2, 
119\(1953). 4 JI. A. Iu xu tt, M38. AH CCCP, cep. matenm., i 3, 18719 bb)n Aa 
TLopo HUW H, Yen. MaTeM. Hayk, 7, 6,3 (1952). 6H. B. Max-Jlax au, Teopua # 
mpumomkenua dbyukuni Marbe, WJI, 1953. 
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Tornaynn AkanemMuu nayr CCCP 
1957. Tom 116, Ne 41 


MATEMATHKA 


B. A. JUTKHH 


K TEOPHH OMEPATOPHOPO HCUHCJIEHH SA 
(ITpedcmaeaeno axademuxom A. A. Jlopodxuyonoim 4 IV 1957) 


B omepaTopHoMm ucunclieHHH Xepucalila paccMaTpHBaerca omepatop 
d 
de B padote (1) MuxycuucKkoro jaHo crporoe o6o0cHOBaHHe omepaTop- 


O ucuNcIeHHaA XeBuCcaliqa. MukycHHCKHHM CTpOMT OnepaTopbl NocpesCTBOM 
WMpeHHA KOVJIbila yHKuHH, rye B KavYeCTBe YMHOXKCHHA IIPHYHATAa CBepTKa 
| t 

a (t)*b (t) = \a(t — §)b(é) dé. (1) 


ce) 


d 
TOT MeTO]| MOXKeT ObITb IPHMeHeH He TOJIbKO K OnepaTopy fis B Ha- 


MuleH 3aMeTKe M3JlaraeTca OMe€paTOpHOe HCUHCJICHHe fWIH onepaTopa 


d 
gr Eci B ypapHeHuu Beccea mepemewHoe x 3aMeHHTb Ha MepemeHHoe 


tbopmyne x =2)Vt, To ypaBHenue npumer Buy 
a fidy v2 ae 
a (te) +(l—a)y=0. (2) 


G! nie! 
|JOBaTeIbHO, Olepatop 7-t7- TecHO cBaAsaH C omepaTopom Becceus. 


|, ycTb C, — MHOXKECTBO BCeX JBaxKAbl LuppepeHuupyeMblx PyHKUHH, onpe- 
PHHBIX Ha mowyipamMoh O<t<(oo, BTOpble NpPOH3SBOAHbIE KOTOPBIX 


t 1 
ei) oO = Fite \4\e@s ol—@—aldel. (3) 
| 0 0 

bb p(t)EC,, v(t)EC,. Cnoxenuve B C, OyeM MOHHMAaTb B OObINHOM 


Ecau BMectTo (1) B3aTb 
t 


a (t)xb (t) = gr \at—90@) dé, (1') 


bUeBHJIHa NOIHaA aHamorua mexyy (1’) u (3). Cneqyer oTMeTHTb, TO 
lemeHue IpousBeyqeHua mo tbopmyvie (1’) HecKOMbKO yupomlaer TEOPHIO 
YCHHCKOrO, TaK KaK He MPHXOAUTCA pasMYaTb KOHCTaHTbI OT dyHkuuit 
‘Tany. Herpyquo mpoBeputTb, uTO ompesemenHoe B (3) NponsBeyeHue CHO- 
[pHHajiexKUT MHOxecTBy Cj, OHO KOMMYTATHBHO, aCCOWMaTHBHO H OOJa- 
|| yucTpHOYTHBHOCTHIO OTHOCHTebHO culoxKeHHA. IIpH 9TOM, ecAH OfMH 
fOMHOKUTeNel B (3) ECTh UMCO, HaNpuMep, ecuM  (t) = « — KOHCTAaHTA, TO 


1 


Hl (¢) = 4 fe del api — 2) (¢— alae eG (xt) dx} = ab(Q), 


T. €, IpoMsBeyeHve UHCa Ha (PYHKUMIO B KOJIbUe COBIafaeT C OObIYHbI 
Ipou3BeyenveM uMca Ha cbyHkiwio. Ecan B (3) 06a COMHOXHTCIA YCIA 
TO IIpOMSBeeHHe B CMbICIe (3) COBMaqaeT C OObIMHBIM NPOHSBECHHCM HCE 
JlokaxkeM, UTO TaK MOCTPOeCHHOe KOJIbILO He HMeeT yesIMTeeH HYJIA. 
JleficrsutembHo, ecan o(t)-¥(t)=0, 0<t<co, To us (3) caenye 
t moth 
\a\ 2 © (x8) ¥[(1 — x) (t —8)] dx = c, Int +69. 
0 0 
Tak Kak npn t=0 seBasd uacTb paBHa HyJlO, TO C; =C, =0. CueqoBa 
TeJIbHO, Jwin Bcex t > 0 
ia 
(ae 9 (x8) 911 — x) (Bde = 0. 
Q 0 
Samenaa t Ha tt u MPOH3BOIA 3aMeHy MepeMeHHBIX SE ee 0 
(bopMysiaM = ty, Xx = z/t, HalyeM 
to 


\ |e (uz) 9 — 9) © — 2) dy dz = 0 

00 
qin Beex t>0O u t>O. Ecam v(t) He paBHa Tow ecCTBeHHO HyJlO, TO H3 
Treopemp! Muxycuuckoro uw Ppiib-Hapg3esckoro (?) nOJly ¥aem o (t)==0. Cre 
JOBATeJIbHO, KOJIbILO MOXKHO PaCUIMPHTb JO MONA OTHOWeHHH. PacwiMpeHHo 
KOJIbUO O603HauuM N(C,). Tlo Mukycuuckomy, 92JIeMeHTbI TOJI HasOBeN 
onepatopamn. Onepatop 1/t o603Hauum OyKBoh 5. CreyqopatesibHO, onepa: 
Topy 1/B orseyaert dyHKuua f, eA H3 (3) Haxo,uM 


rii=s {ta ila eo 94 —9 dx\.. 
0 
IIpouspeyqx BbIUHMCJICHHA, HaljleM 


t 
it d 
= oH=\F\ywdu (4 
0 0 
Orcrofa culeqyet, uTo ecu @ (t) € Coa o{0) == 0, TO 
d d 7 , : 
Bo (t) = F(t) = te" (D+ 9). (5 


Takum oOpasom, B cilyyae o(t)€C, u o(0) =0 npouspegenue Bo o3na 
uaeT IPHMeHeHHe K 9 OnepaTopa 7-t 7. 


1 me. te 3 
V3 (4) ect ae oTkyja 
4 4 : ( 
part 8) = gape |e 8 (x) (1 — 2) (F — 8) de. (6 
Y paBHeHH10 si 
d (,dy il 


YAOBNeTBOpAIOT cpyHKuHH Jy (2 Vat) u Ky is Vat). Vs (5) cnenyer 
BlIo(2 Vat) — 1, (0)) = 4 7 (ta + Iy(2Vat)) 


YUJI 
I, (2V'at) — 1] = aly (2V at), 


oTKyjja : 
=B ae ea: ' - 
po = ey we. (8) 
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Tlomb3yacb 3Tor a HETPyHO NOJYYHTh 


B === 
SE (2Vat), at or = ber (2Vat), ot pas = bei (2V at), (9) 
Be aB 


1 = == = 
Boe = zlo2Vat)+J,(2Vat), g- s= aah (2V at) — J, (2V at)] 


K koubity oneparopos NV (C,) npuMenuma B Ooubuleli yactH Teopuan Mu- 
YCHHCKOrO, B YaCTHOCTH oMpejeseHHe Mpefea MocseqoBaTembHOCTH onepa- 
FOPOB, onpejfemenne MpOH3BOAHOH OT ONepaTOpHOH yHKUMH, pAAbI onepa- 
sOPOB, HHTerpHpoBaHHe onepaTopHoh dbyuKuun. Ucnombsya sty rTeoputo, 
SBECTHBIMH MeTOJaMH MOXKHO 3HAUHTebHO pacuiMpuTb Tabumuy (9). Hanpu- 


fep, HeTpyHO are ee ea lO MepeMeHHOMy @ NoyYHTb Hu3 (8) 


: | 
asiearh Te) ta (2V ae). (10) 
OnepatopHoe HCUHCJICHHE JIA OlepaTopa ie MOHO ITIOCTPOHTb, HC- 


(OA H3 COOTBETCTBYIOMNErO HHTerpasbHoro NpecOpasoBanuA. Anasiorom mpeo6- 
basopaHua Jlanmaca 3fecb OyeT MHTerpad 


9 (p) = 2\ 9(t) Ko (2V pi) at. (11) 


Ecam usmMepumMas cdyHKunsa 9(t) yOBeTBOpseT yCsIOBHIO 
| | @ (t)| << Qerr”e (12) 
ne Q 4 ¥>>O—nocrosnupe, TO uHTerpat (11) B o6mactu ReV p> Yo 


IXOMHTCA MH MpecTaBIAeT B 9TOM OONMACTH aHanuTHUeCKyIO (byHKUHIO. 
ViMeet mecto o6paTHoe Lape epeas (3) 


°(t) = 55 \ 9 (p) fo(2 V pi) dp, (13) 


EB 


me MyTb uHTerpupoBanua L ectb mo6aa napadona ReV p = 7 > %0- 

Syecb g(t), momMHMOo ycaoBHa (12), OmKHa YOBJIETBOPATh OObIUHBIM 
ONOJHHTeJIbHBIM TpeCOBAHHAM, HalpHMep, HMeTb OrpaHHueHHylO BapHvallHio 
OKpecTHOCTH KaxKJOH TOUKH upaAmMoH O<t< oo. B TouKax pa3sppiBa PyHK- 
‘uu o(t) unterpan (13) paBen 7/,[9(f+0)+¢(f—0)]. ua ynkuna, 
IMOBJIETBOPAIOMIUX ycuoBHio (12), cmpaBeyuBa TeopeMa ymMHOxeHUA. Ecau 
\(¢) u Y(t) yqosnerBopsioT ycoButo (12) u 


is Th 
co (t) = (ae | (x8) 1 — x) (¢—B)] de, (14) 

te cymlecTByeT a 
@(p) = 2\ (t) fo(2V pt) dt (15) 


© (p) = (Pp) 9 (Pp). 
B 3aKi0ueHHe yKaxKeM Ha CBA3b MexKy TaOsMMeH 3HayeHHH OnepaTopoB 
| (B) 4 Tammie sHayenul onepaTopoB F (D). Ecau F (B) = 9(t) u F(D)= 
l f(t), To j (t) =\9 (te) e-*als 3yecb o(t) yOBueTBOpser yculoBuIO (12), 
0 


BpuvcuTeIbHbIH WeHTp Iloctynuuio 

Axkajemun HnayK CCCP 3° IV 1957 
WMTUPOBAHHAA JIMNTEPATYPA 

19. Muxycuuckuit, Onepatopxoe ucuucnenne, UJI, 1956. J.Mikusinski, 


| Rylf-Nordzewski, Studia Math., 13, 625(1953)5 2 C. ind er, Nederl. Akad. 
| Mi ersch Proc. 43, 599, 702 (1940). 
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Jloxnuanp AkawemMuu Hayk cccP 
1957. Tom 116, Ne 4 


MATEMATHKA 


C. Jil. KAMEHOMOCTCKA SA 


OB OJHOW 3AQAUE TEOPHH OHJIbTPALHH 


(I1pedcmasaeno axademuxom H. I. Ilempoecxum 9 III 1957 ) 

B reopHu ubTpalun pH yupyro-nmacTHyecKOM perkuMe (1,) BOSHH- 
KaeT culeqyloulad sajaua. Halitu dbyHkunio p, KOTOpad yAOBJeTBOPAeT ypaB- 
Henulo Op/dt = a20?p/dx*? pu Op/dt>O0, ypasHeHuio Op | Ot = a20’p/dx? 
upu Op/dt<cO u ycnOBuaM: 


p(x,0)=py(x) 0<x<ow), 


Fons) (40): (1) 
Hue Jlaerca pelienve 9TOH 3aqauH. 


Bmecto ykKa3aHHbIX JBYX ypaBHeHHH Jia p OyeM paccMaTPHBaTb 9KBH- 
BaJIGHTHOe HM OHO ypaBHeHue 


Op Op 2p 
* Bt ats |= ie (2) 


rye «+8 = l/a®?, «—B = l/a?. Ormerum, ato « >0 u|8|< a. Kpome Toro, 
3aMeHHM ycsIOBHA (1) Id p ONHMM HauaIbHbIM yCIOBHeM 


p(x,0)=9(x) (—c<¥<oo), (3) 


rye ¢ (x) — ueTHan (yHKUMA X, paBHad Po(x) upH x >O0. Byyem u3yuyaTp 
gayauy (2), (3) B momoce Rr(—w<x<ow, O<t<T) npoussomnot 
@uKcHpoBaHHOH wupHH T. 

Teopema 1. /lycmo 9(x) oepanuuena na 6celi npAmoti uU umeem mpu 
ob60biweHnole (6 cmbicae Coboreea (*)) npouséodnole, npunadsnencaiue L,(—oo,00). 
Tozda cytwecmeyem Henpepolenoe oepanusennoe 6 Rr pewenue p(x,t) ypae- 
HeHUA (2) npu ycaoeuu (3), UmeroUee HenpepoleHole npouseodnule Op | dt, 
Op | Ox, 0?p /0x® us L, (Rr) u o606wennyto npouseodnyto 0? p/Ox OtEL,(Rr). . 

laquM KpaTKoe JOKasaTembcTBo. PaccmoTpuM *yHKuMlo U(x, t) = dp / at. 
Ilna u(x,t) umeem ypaBuenne _ 


d(av+8]o|) _ dv 
ot Ox? (4) 


WM HavaJIBHOe YCJIOBHe . 
v (x, 0) = 9 (x), (5) 
ao” — 3/9" | . 


AcHO, uTO b(x)€L,(— co, co) uw uTO cymlecTByeT O606MeHHAA TIpOH3BO]- 
co 


BCA) = 


Has ' (x) €L.(— ov, oo). Bpegem pennunny K tak, uTO6bI \ [0(x) ?@dx< K 


a \ YW Paeck, 
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| Hafiqem B npamoyrompuuKe Qi(|x| <1, O0<t<T) Henpeppisuyto dynK- 
IO u(x,t), KoTOpad uMeeT OOOOMeHHbIe MpOMsSBOAHbIe, BXOMAMMe B ypape 
jPHHe, YHOBJETBOPAeT MOUTH BCIOy B Q; ypaBHenuto (4) nH ycOBHaM 


v(l,t)=v(—1,t)=0, v(x, 0) = ¥, (x). mes) 


ecb i (x) HelpepbiBHa, HMeeT HepByio OOOOmeHHYy!0 MpousBoyHyto, (x) = 
= v(x) upy |x|</—1 a r(x) = 0 mpa |x|. SAcHo, utTo (x) moxKHO 
1 


IOpaTb Tak, UTOOBI BBITIOHAOCb \ [br (x)Pdx< K, u \ [b' (x) 2 dx< Ky! 
| ay =i me 
je Ky ne sapucnt or I. bata 
J{ii MOcTpoeHua pelleHuA 3aMeHuM BQ; ypaBHenue (4) Auddepenttuampno: 
ASHOCTHbIM 110 MeTony Porte (*) = 


yt yf | v? | ay yt dy ek es 
Ib, == Bee ot | TSM pote Sia aS eee — : 
non h a e h: dx 0. f (7) 


Tlom02*xHM vo = (x). 3aTem mocwleqoBaTeIbHO Ha KaxKol upsamou t,=nh 
pefleisemM v(x) Kak pellenve OObIKHOBeHHOrO yudpepeniualbHoro ypaB- 
seHuA (7) MpH KpaeBbix ycnoBuax v?(—1)=v% (1) =0. CynlectBopanue 


MAKOYO pellicHHA JOKa3aHoO, HalpuMep, B (°). 


Ilyctb A mpoberaeT mocmeqoBaTembHOCTh h; = on . Hatem HeKoToppie 
UeHKH, He 3aBpucamue or A. 
PaccMoTpuM BbIpaxkeHne 
N l n n—] N ! n git 
U,— 4, O) ONS 
hy \ Lite “de = h(a—| 6) > \ (27) dx + 
n=1—l n=1 —I1 
N Utes n= : _ it —1 n ig=i 
[v, — %%y, + sign 8 (Jo, |—| 2; Di@ i=. =) 
fog) eee alee 
n=] —l 
ee du, 
— 3 \ Gio nde=0. 8 
1 = b —/ 
inech N<T /h. 


Tlocme HuTerpHpoBaHHa MO YacTAM NOJyUHM 
: N N Et n—1 ! 
dv, \2 iene Ne 4 , 1 
\ (ey ae the —l8) S | (AGE) acy | Pda Ke 
—l =1 —l —l ‘ 
Tak kak NV mpoHsBoJIbHO, MocseyqHee HepaBeHCTBO O3Hay¥aeT, YTO 
1 l . | 


| ay ( (SE at aS CS ees | (9) 
1 n=1 —l n=1—l1 


e Cy) — MocTosHHad, He 3aBucaiad oT A u . 

f O6o3HayuM yepes vu, (x,t) dyHkuuIO B Q;, KoTopad upH t=nh pasua 
Mi (x) w muuetna no ¢ upu (n—1l)h<t<nh. Vs (9) nerpyquo nomyautTb 
| au, 
| Oe 
je C, He 3aBucut oT fh u L. 

Vis (10) ceqyet, uTo cyulecTByeT NOAMOCMeAOBaTeMbHOCT h; Takaw, 4TO 
ty,.} CXOqUTCA cusbHO B Ly (Qi) HM cmaoo B WP(Qi) x v(x, thE WL (Q:), 
| {0?0,, / 0x2} cma6o cxoguten K dv / x? € Le (Qi) (?)- 


Hao pa Baal espa 3m <Ch, (10) 
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MoxkuHo oKa3aTb, To Uv (x, t) MOUTH BCIOAY YAOBMeTBOpAeT YPaBHeHHIO (4), 
HelpepbiBHa HM YOBJeTBOPAeT HAUAJIbHBIM HM TpaHHUHbIM YCJIOBHAM. A 
Pewenue 3aqauu Kowu quia ypaBHeHua (4) HaliqeM Kak mpejes pelleHuu 
v1 (x, t) nepBoll KpaeBoli 3ayauM [In OeckOHeyHO paciuMpsiouleHca MocseqoBa- 
TeNbHOCTH IpAMOYFOMbHHKOB Q; (1 = 1,2,...). 
t 


Tlonowxum p(x,t)= (e (x,7)dt-+ (x). Moxno mnoKasaTb, ato p(x, t) 
0 
HellpepbIBHa, OrpaHHuena B Ry, yAOBJeTBOPHeT ypaBHeHHIO HM UMeeT IIpOHs- 
BOJHbIe, YKa3aHHble B TeopeMe. 

JlemMa. Ecau p,(x,t) u p,(x, t)— Osea pewenusn ypaeHenuan (2), npusem 
pr(x, 0) = 1 (x), Po(x,0) = 2 (x), U ecau cylyecmeyiom HenpepoleHole NpoUus- 
eodnole Op;/Ot, Op;/Ox, Op; /Ox2EL.(Rr) u ob6o6wennole npouseodnele 
Op; /Ox Ot EL, (Rr) (i= 1,2), mo cnpasedaueo Hepasencmeo 


ohh ca 


2 


| 0 (pi — Po) 
Ox Lo(Rp) 


<C | (@—eydx, (11) 


2de C = const He saeucum OM oO, U Op. 

Teopema 2. Ecau (x) oepanuuena na eceti npAmoli u umeem cbobWeH- 
xyto npouseodnyto 9’ (x) € Ly (—oe, ©), mo cyiwecmeyem eduHcmeenHoe Henpe- 
polenoe, oepanuuennoe 6 Rr peutenue p(x, t) ypaenenua (2) npu ycaoeuu (3), 
umeriee npu t >0 nenpepolenole npouseodnote Op/dt, Op/Ox u O*p/dOx?. 

Jina joKasaTebcTBa HalO paCCMOTpeTb MOCefOBaTeJbHOCTh CyHKUMH | 
Qn (Xx) CO Cue YIOULMMH CBOHCTBaMH: 

a) ©, (x) HMeeT TpH OGOOULEHHbIe MpoMsBo_HbIe u3 L, (— ov, ov); 

6) | on (x)|<c M, rae M tte 3asucuT oT k; 

B) 9, (x) > ¢' (x) B L,(—oo,co) mpy R—-co Uw pH MOOOM Xp 
@p (Xo) > 9 (Xo). 

Ilyctb pr(x,t)—noctpoeHHoe B Teopeme 1 pemleHve ypaBHenua (2) pH 
ycnoBun p,(x,0)= 9, (x). IIpumensa ouenky (11) k mo6nmm AByM PyHKUMAM 
M3 MOCeqOBaTeIbHOCTH {P, (x, ¢)}, HETPyAHO NosyauTb, uTo {p, (x, t)} CHIbHO 
cxogquten BWY(Q) K p(x, t1)€ WM (Q) (sqecb Q —npousBonbHaa orpaHu- 
yeHHad oOsacTb u3 Rr). 

scHo, aro p(x,t) yqoBmeTBOpseT ypaBHeHuto (2). MoxHOo moKa3aTb, 4TO 
dynkuua p(x,t) HenpeppipHa, orpaHuueHa B Rr uw umMeeT upw t >O Henpe- 
PbIBHbIe TpousBogHble Op/Ot, Op/dx u O*p/dx?; npu t=O p (x, 0) = 9(x). 

EJMHCTBEHHOCTh PeHICHHA C YKa3aHHbIMH CBOHCTBAMH MOKHO OKa3aTb 


aHaJIOrHuHO TOMY, KaK 93TO lOKa3bIBaeTCA JIA YpaBHeHHA TenJOMpoBoy- 
HOCTH (*). 


VMuctutyT xumuueckoli cusuku Iloctynusto 
Axkajlemun Hayk CCCP 28 II 1957 
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Hokaans Akanemnu nayr CCCP 
1957. Tom 116, N 4 


MATEMATHKA 
A. A. KO3MAHOBA 


BbIBO)| YPABHEHHA OBPATHOM 3AJA4H TEOPHM 
HbIOTOHOBA NOTEHUMAJIA 


(ITpedcmasaeno axademukom M. A. Jlaspenmoeecim 5 IV 1957) 


ISon o€patHo 3amaueii morenumana Mbl pa3syMeeM 3aauy oOTbICKaHUA 
OMHOCBASHOH OOacTH LV), 3anouHeHHOM BelllecTBOM JaHHOH NOcTOAHHOM mnsor- 
IHOCTH C J{aHHbIM BHeIWHHM noTeHwManiom V,. @DynKuuo r(x, y, z) = 
= X(x, y, Z2i+ Y (x,y,z)j +Z (x,y, z) k, oro6paxatoutyto ccbepy exuHuuHOro 
paauyca Cc WeHTpOM B HauYasie KOOPAMHAaT Ha OGsacTb D, OyjeM Ha3bIBaTb 
pellleHHeM STOM OOpaTHOH 3afaun. B nacrosulel paOore ia mpocrpaHcrsa Tpex 
A3MepeHHH NOsy4eHo HeIMHeHHOe HHTerpo-LudPepenUnasbHoe ypaBHeHue OOpar- 
HOH 3ajauu NoTeHUMasa, O6oOlLalollee HHTerpasbHOe ypaBHeHue OOpaTHO!i 3a- 
auu JIA JByMepHoro mpoctpanctsra (") B Npesnouo#KeHuH, YTO OTOOPaxatloulaa 
YHKUMA r(X, Y, Z) ABAeCTCA NOTCH MasIbHO-rapMoHuyecKoOl (”) BHe OTOOpaxkaemoli 


cepbl. BextopHaad dyHKuna (x, y, 2) Ha3bIBaeTCA NMOTeHIMaJIbHO-rapMOHH- 
yecKoH B OOacTu 7, ecu B 9TON OOmacTu div ¢(x, y, z)=0 u rot g(x, y, z) =0. 


Ecnu (x, y, 2) — moTreHMaibHO-rapMoHHuuecKkad (PYHKUMA B OOsAaCTH, 
icomepxKallet T + o; p — paccrosHue Mexyy Toukamu M(é, 7,0) u My(x,y, Z)s 
Im — eMHHUHDIM BeKTOP BHelIHeH HOPMaJH K G, TO 


| meee tay ane 1 Oem 0) |do = 


x e(%,4,2), (%4¥,2)ET, 
0, (% Ys eyeas 


(1) 


irge 7’ — oOnacrb, RonomHAIoUlan T + 9 fo Bcero MpocTpaHcTBa; MO 3HaKOM 
i MHTerpasa CTouT onpeleienHoe B (*) TpoliHoe npousBeseHve BeKTopos: [abc] = 
/= — (b:)a + (ca)b — (ab)c. 

| Sra dopmysa gana A. B. Buuayse (7), Ho B Apyrou cope. 

Tlonb3ysicb NOHATHeM TPOHOrO MpoNsBeLeHHA BeKTOPOB, Mpeocdpasyem 
Ipyrne dopmysnbl, oTHocaulvecd K TeopuH uHTerpaa Tuna Kom, Januple 


A. B. Bunazse (7). Ecau Bextop (x, y, 2) 3a]laH JIMUIb Ha MOBepXHOCTH s H ero 
KOMMOHeHTHI yROBseTBOpsIoT ycmoBuIo H («), O<a<1, TO umHTerpan, aHa- 
| ROrMUAbIi uuTerpasy Tuna Kou, uMeer BHI 


cD) (Ke Y, z) == = \\ [ead =e 7, C)o ie > 0) | ds. (2) 


onan 


Ec Touka (Xo, Yo: 20) TIpHHaeXKHT TMOBEPXHOCTH 9, TO, - o603HauHB 


yepes Dt (%p; “Wo Za) ¥ o- (Xo, Yo. Zo) MpeAeMbubIe 3HayeHHA ® (x, Lene 
Kora TouKa (x, y, Z) MpHOuM2xKaeTCA K (Xo, Yo, Zo), OCTABaACb, COOTBeTCT- 
BeHHO, BHyTpH uM BHe JT, Oy/eM MMEeTb: 
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> 1 > 
D* (%, Yor 20) => 9 Xo» Yo» Zo) + 


+2 (V[erad n(1, )e& % 9]do; 3) 


9 (&, N; SG Xo» Yos 2) 


== 4 > 
D(X, Yor 20) = —z-P (For Yoo 20) + 


+ 7 \\[sred = 0 D2 ow 9] de. (4) 


Viurerpaubl, croaiiue B lpaBbIxX 4acTAX, CylleCTByIOT B CMbICIe TviaBHOro 
3HaueHHA. ec 

Ilycrb aH BHeWIHHM noTeHivan V., BOsOy*KaeMbIi BelLeCTBOM, 3aMOJIHAIO- 
UMM C aHHOl NocTOAHHOM MIOTHOCTHIO (MbI IIpHMeM ee paBHOM eMHHLMe) HEKO- 
TOpy!o HCKOMy1O O61acTb D TpexmMepHoro mpocTpaHCcTBa, KOTOPaA MbICJIMTCA 
KOHCYHOH, OMHOCBA3HOH, COMep2KallleH BHYTPH CeOA HavasIO KOOPAMHAT H HMeww- 
ile KyCOuHO-riaaky1o rpaHuuy S. O6o3Haum uepes D’ oOacTb, OMOMHAIOULY10 
D +S no scero mpocrpauctsa. Ilyctb U.= grad Vz. 

Ouesru HO, 


Vi=—pr(etyte)+ W(x, y 2), (°) 


rye W (x, y, z) —(yHkKuHaA, rapMonuueckaa BD. 
Ha rpanuue S o6mactu D umeeT mecto 


erad V; = grad V., 


WJIH 
—*/,7r + grad VW = U,, (6) 
rye r= xi + yj + 2k. 
Ucnomp3ya (1), nomyaum 
4 4 4 
ia [grad NEWT er 


S 


=U. (6, 4,9, ( 4, 0) @D’. (7) 


Ecau M(xo, Yo, 2.)€S, TO, MpHHuMad BO BHHMaHHe (4), nTomyuum 
v3 (7): 


‘| 4 
Uz (Xo, Yo; 20) = —+(4" Eirlill: z0)) + 


4 4 y 
ral [grad SE hr Tor my ¥» 2)—z-mr (%, y, z)| dS. (8) 
Ss 


Hyctb dbynxuua r(x, y, 2) = X(x, y, z)i+Y (x, y, 2)j +Z(x, y, z)k, 
NOTCHUHaJIbHO-rapMOHHYeCKad B OOMACTH, cofepxKamei T’ +o, rye T’ — 
OOaCTh, AOMOMHAIOWLaA YO Bcero MpocrpancTBa eqMHMYHy1 cihepy T c ueHt- 
POM B Havase KOOPAMHAaT C rpaHuWeH o, OCYIIeCTBIAeT OTOOpaxeHHe equ- 
HHYHOK Cieppr T c WeHTpOM B Havase KOOpAuHaT Ha HCKOMy!0 O6slacTb D, 
Kpome Toro, r yfoBsleTBOpaeT ycnoBuIO H (a), O0<a<l. 

Ecmm nonarath, To r(%, y, z)=X(x, y, z)itYVi(x, y, 2)j4 
t+ Z(x, ys 2K=X,(8, oi +Yi (6, 9)j +2, (0, o)k, rae 6 u © —cihepu- 
WeCKHe KOOPAMHATHI TOUKH Ha eMHMUHOM cibepeT, a Touka M’(x’, y’, 2’) — 
Ta TOuKa Ha T, KOTOPOH COOTBeTCTByeT TOUKAa (Xo, Yo, 2) Ha MlOBepXHOCTH 
S, To (8) MoxKHO MpeycraBuTb B Bue 
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Pete ale Zi YE Oe) ZS year) == 
= Den Maes ye AF DOU Un ci) ees ee 2’)) + 
1 
+7-\\[grad — [rate] ar (Xx (8, ¢), Yu (8, 9) Zs (0, | a 


1 fi 4 
sacha at (Xi, 9), Yi (6, 2), Zi (0,¢)] do + 


i 


a 
Ly 1 4 
| tae\\Ms 4 samt 1G 9) 69), ZO, g]des (9) 


‘— e]MHW4HDI BeKTop“BHemMel Hopmanu K o; M” —rouxa ¢ ae 


Mu {X, (9, o), Y; (6, 9); Lad, ah “M' — rouxa c Koopyunatamu (XA yo 2); 
eo 2) LAX y's 2’): M — nepemennax Touka Ha o. B cuay (3) Tlep- 
Boe H locuiequee Claraemule B MpaBoh uacTH (9) paBuHbl. 

Tlyctp 


GG 1 
7 \\ [grad o(mrmny Hotel : m (Ay, Yu, 21) aq a 
1G 1 A 
—=;\\ | grad Sumy Be (Xy, Ya, Z1)do= P(x’, y’, 2’), 


IpHueM HHTerpaJb NOHMMaeM B CMbICJIe TaBHOrO 3HayeHHa. 
Torga, B cHsty (1), aaa (&, y, C) ET’ umeem 


. 4 4 / fe , ‘ ‘ / 

is Fe VLE ea ea Ho AUK wt 2s 
ONIN Nes Carpe lag) N= (10) 
| tot 9,0) + alll grad tn, oS 2)’, y', 2)| do 
} 8 ax SSL e (x’, y’, 2’, &, n, ©) ae, ae 


Takum o6pasom, MbI TOJYYHIH MHTerpo- nudPepentnaybHoe ypaBHeHue 
(10) qua aHHoH OOpaTHoh sagaun noTenumana. PynKuna r = X Gise)i 
+ Y(é,%,0)j + Z(é,4,0)k, oro6paxkatoulad efuHHuHyio ciepy 7T Cc WexTpom 
B Hauasle KOOPAMHaT Ha UCKOMy!I0 OOslacTb D, ABJAeTCA HCKOMOH. 

Jina WBYMepHOrO cay4uad HMHTerpasl, aHaIOrMUHbIM MocmemHeMy HHTerpasly 
8B (10), paBen Hym0. Oro sHauuTebHO ympollaeT ypaBHeHHe OOpaTHOH 3aa4H 
_ MOTeHWMava. 

TlonyyenHoe Hamu ypaBHeHHe slerko OOo6ulaeTcH Ha CuyYali N-MepHoro 
IpOCTpaHcTBa. 


Ypameckuli rocyapcTBeHHbIM YHHBepCHTeT Tocrynuso 
um. A. M. Toppkoro 4 IV 1957 


WMTMPOBAHHASA JIMTEPATYPA 


1B.K.A panos, JAH, 105, Ne 3, 409 (1955). ?A.B.Buuays e,M3s. AH CCCP, 
cep. Matem., 17, 525 (1953). 2 Be Ke Upano p, Matem. cOopx., 40 (82), 3 (1956). 
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Jloxaann Axkanwemuu nayk CCCP 
1957. Tom 116, Ne 1 


MATEMATHKA 


Unen-Koppecnonnent AH CCCP A. WH. MAJIBLILEB 


O MPOH3BOJIHbIX ONEPAWHMAX HW MPEXMMKATAX 


Ilycts A—anreOpa c OCHOBHBIMH OMepaluAMH fj (%1,.-.,%m,;)) 2= 1, 2,..- 
OcHOBHBIM THIOM MpOH3BOMHbIX OtlepallH, ompegeneHHbiIx Ha A, ABMAWT- 
cai TepMbl WH MHorowieHbl. Ho otepaluH f; MOXHO pacCMaTpHBaTb 
M Kak Upequkatpl P;(x%1,...,Xm; Y), O1pewemeHHble Ha A H O3HaYarIOUIHe, 
uTo fi(%41,---,%m,) = Yy-. Karkqat paBubHo oOpa30BaHHad (popMyula 
M(x,,...,Xn) yskoro ucuucneHna mpeyuKatop (YUII), cocraBjenHaa u3 
IIpeMKaTHbIX CHMBOJIOB P; H COfepKalllad CBOOOAHbIe NpeMeTHbIe TepeMeHHbIe 
X14, +++ Xn) MOXKET paccCMaTpHBaTbCA KaK I POHSBOAHBIM MpequKaT Ha A. 
Moxer curyuHTbea, uTO Y GygeT NpeAcraBisTb Ha A oOnepalHio B yKa3aH- 
HOM BBIUe CMbIcyie. TeM CaMbIM IIOMHMO OOpa30BaHHA TepMOB BO3HHKaeT 
elle OHH CHOCcOO WIA MOWyYeHHA HOBbIX OMepauHh Ha A. 

B n°l Mbl ycTaHaBlMBaeM OOM BUA ONepallul, MOJyuaemMbIx C MOMOLLbIO 
tbopmya YUII B knacce anreOp, XapaKTepH3yeMbIX YHHBepCa/IbHbIMH AaKCHO- 
Mamu. B n°2 qaerca aOcTpakTHad XapakTepHcTHKa MpeANKAaTOB, MpeycTaBHy- 
MbIX KOHBIOHKILMAMH YHHBepcasbHbIx (opmy YUII, a B n°3 nomyuenupie pe- 
3YJIbTATbI TIPHMeHAIOTCH K HaXOKJCHHIO OOMLerO BHJla NPOH3BOAHbIX oMepa- 
WH, YAOBJETBOPAIOUINX HEKOTOPbIM JONOJHHTeIbHBIM TpeOOBaHHaAM. 

n°l. Tlyctb quia mpon3sBombHon dopmysp 9 YUI1 co cBo6ogubmu nepe- 
MCHHBIMH X1,...,Xm, y CuMBON D(%) O6o3HauaeT BbIPaxKeHHe 


(X1) - «+ (%m) (U4) (0) (BY) [U (4, -s Xm, Y) & 
& (N41, etn WOO, .- ee Oe 


@MopMywbl Bua (Yi)... (Yp) B(X1,-- +, Xn, Yry-+-,Yp), THE WB KBaHTOpOB 
He COJ€pXKUT, OyJeM Ha3bIBaTb YHHBEPCaJIbHBIMH, a (opMyuibl, He co- 
WepKallve CBOOOMHHIX TlepeMeHHbIX, OyJeM Ha3bIBATh AKCHOMAMU. 

Teopema l. [/ycmo & — KoHdIoHKYUA KONeUHO2O UAU beCKOHeUHOeO 41IC- 
AQ YHUGEPCANbHOLX aKCuom, Y%— qdopmyaa YHII co ceocbodnomu npedOmemuol- 


MU NeEPeCMCHHUMU X1,...,Xm, Y, Npurem aKCuoMo Uz KR u YY codepscam 
AUWMo npeduKamaAole cumeonot Py,..., Ps. Ecau éotpastenue 
M(P;)&...&D(P;) KK > OD (Y) (1) 
ngasemca Ookasyemoti gopmyaoti SHIT, mo xnatidymca makue dopmyaet 
Wi (Xy.2%-5Xm) Ue MeEPMbl 2){%,.225%m), J dy .sa,t, . cocmoaegenneies ua 
CUMBONOB ONepayuul, omeeraroLyUx npeduKamam P;, umo dopmyavt 
Wi \(Xisc0 = say Sra ne ane Oe (Si ee ee (2) 


VW; Ny eee Xm) & Uj (Berg a isusa ey Ry (%1, oo. re) == gj (%1, eee Xr) (3) 
W(X, + +5Xmy y)~w 
ool (41... Mm)OY = G1 (F1,- +. Hm) &.. R(Mroy= &1)], (4) 


6yoym caedcmeusnmu axcuom S = {M(P,),...,@ (Pe Se: 
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Jimi WOKasaTesbcTBa O60sHauuM epes A, BCeEBOSMOXKHBIC TePMbI OT 
JI€PEMCHHBIX X1,...,X%m HW  pacCMOTpHM cHcTeMy mpeqoxenuii 6, = 
{9 {H (%1, -. +, Xm, hx), S}. Jlomycrum, uro sta cucrema uMeeT HeKOTOpyto MO- 
yeh A. BBugy akcnom O(P,),...,D(Ps) Mogenb A 6yger anre6poii c onepa- 
IMAM fy,.-.,/s, OTBeYAIOMMHMH wpequKatam P,..., Ps. Iloyanre6pa_ B, 
hopoxjeHHad B A 9yleMeHTaMH X,,...,Xm, OyqeT, BBAY YHUBepcasbHOCTH 
KCHOM CHCTeMbI @, TaK2%Ke MOfeNbIO WIA S,. Mockonpxky B YOBJI€TBOpAeT 
OcbIIKe BbIpaxkeHHA (1), TO B B ualiqetca snemenT y=h,, JA KoTOpora 


M(%1,--+,%m, Ay) OyeT UCTHHHO, BonpeKu qonyuenuio. M3 npotTuBopeun- 
ocTH ©, BbITeKae€T NPOTHBOPpeyHBOCTh ee MOAXoAAUel KOHeUHOM uacTH, 
r. €. H3 aKCHOM © JA NOAXOMAMMX TepMoB gy See eta tg Lee ha, BbITe- 


KaeT (popMyvia 


- 


UW(%1,---5 Xm, YP yHOiV...Vy= gy. (5) 


[lonaraa Tenepb 


! nie ee NCI AO (Karo. way Kies 2) COU => Ci, va) SOE ee 
| 
oyunu (2), (3), (4). JlelicrBuTenmbHo, MycTb x,,..., Xm — MPOH3BOJIbHbIe 
JIEMeEHTHI asIreOpbl, YOBJeTBOpsAIoWeH akcuomaM &. Ilo ycmopu1o HatijeTca 
pACMCHT Y, JIA KOTOPOTO Y(x%,.-.,X%m, y) ucTHHHO. V3 (5) cneqyet, uTo 
! = £,(%1,---,%m) WA HeKoToporo A. Ilostomy %,(x1,...,%m) WCTHHHO, 
Kk (2) joKa3aHo. Ilyctb guia HeKOTOPHIX %1,...,Xm, Y  BbIpamkenHue 
M(%1,..., xm, y) NomHO. Torga Haliqytca zZ, k, WIA KOTOPHIX Y (xy,..., Xm, Z) 
| le 2= 2,144, -<-.4m), 2S2Y, a MOTOMY UCTHHHO May (Ape oan): 
orja BbipaxkenHe Y%,(%1,...,%m) WY = 2, (%1,-.-,Xm) MOwKHO. Bmecte c 
HM JIOKHAa MW BCA MpaBad yYaCTb SKBUBaJIeHTHOCTH (4). TakHM oOpa3oM, 
H3 JIOKHOCTH JIeBow yacTH (bopmysbI (4) BbITeKaeT JIOMKHOCTb ee NpaBok 
acTH. AHaOrHuHO JOKasbIBaloTcH OOpaTHoe yrBepxeHHe HU topmyaa 3. 
n°2. Ilyctb AK —nexkoToppii kmacc a6cTpakTHbIxX Mojenei ByHja 
M; P;,...,Ps>. Upeqnonowxum, aro Ha KaxyOH Mogemu Ksacca K 3aqau 
KAKHM-JIHOO cloco6om, He oO6s3aTembHO dopmyyioH YHII u He o6s3aTebHO: 
J[MHCTBEHHBIM Cioco6om, elle upequKkaT P(x,,...,Xn). B KayecTBe NpHMe- 
Da MOXKHO B3ATb IIpeqHKaT «X HeCpaBHeHHO MeHbIUe y», UMeIOWIMH CMbICJ 
KaxkJOH ynopsqoueHHow rpymme, XOTA OH H HE MOXeT ObITb BbIpakKeH 
opmyou YHII. Has0pem P uwHBaPpHAHTHBIM OTHOCHTeJbHO Me- 
exofa K K-NORMOJeCIAM, CCH W3 MCTHHHOCTH P(xX,,...,Xn) B 
K-MOJleJIH, cCOfepKalllei x,,...,%n, ClleqyeT MCTHHHOCTh P(x,,..., Xp) 
oO BcHKoH ee K-noqmogenu, coyepxamel x,,..., Xn. AHalorH4Ho, IpequKkat P 
a30BeEM HHBAPHAHTHBIM OTHOCHTeCAbHO Nepexoga K K-HaMo- 
e JIAM, CCIM M3 MCTHHHOCTH P (x,,..., Xn) B HekoTOpoH K-mogenu M cneqyer 
HCTHHHOCTh P(x,,...,%Xn) BO BCaAKOH K-Mojesu, cojep2xanleh MB kauectBe 
BoeH noymoyemu. IIpeyukar P OyyeM Ha3bIBAaTbh (POPMYJIBHBIM, eC 
yulectByet dopmyna YUIT 8 (x%4,...,%n), Aa KOTOpOH P (x%y,...,X%n)~ 
MW (x%1,...,%X,) Ha Kaxyou K-mogemm. Ouepuyuo, MHBapvaHTHOCTb P or- 
OCHTebHO Tepexoya K MOMOJeMAM PaBHOCHJIbHa WHBapHaHTHOCTH ~ P 
THOCHTEJIbHO Nepexoya K HagqMogemaimM. POpMyJIbHbIM MpequkaT, HHBapHaHT- 
bi OTHOCHTeIbHO Tepexoga K HagMoyenam, A. PoOuncou (*) HasbiRaer 
CTOHYHBHIM Ha K. 

IIpequxat P(x1,...,Xn), HCTHHHOCTb WJM JIOKKHOCTb KOTOpOrO ompeje- 
CHbI He OOA3ATCIbHO JIA BCCX X,,..-,Xn M3 HeKOTOporo MHOxecTBa M, 
a30BeM VACTHUHBIM NpexuKaTOM Ha M. OroOpaxenue o MHOwKeCTBa 

C YaCTHUHBIM WpequkaTrom P B MHOxecTBO N C OMHOHMeHHBIM lpeuKa- 
“OM Ha3biBaeTca P-romoMopdu3MoM, ecu U3 UMCTHHHOCTH P(Xj,..., Xp) 

M caenyeT olpeyeieHHOcTb W UWCTHHHOCT P (xs, ath Xa Y CHO 
MCA TOBOPHTb 4uTO MHoxKecTBO M P-BKJaf{bIBAeTCA B N otTo6paxeHuem o, 
emu so oTo6paxaet M na M®° ofHo-ofHO3HauHO H eCIH U3 OllpejeeH- 
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HocTH P(%,,...,%n) Ha M = caepyer onpejenenuocth P (Xiwenyeg,) se 
HW €fO SKBMBAJeHTHOCTh ¢ P(X1,..., Xn): 
Teopema 2. Jaa moeo umo6ol Ha Kaacce K* modenet c ocHosHbimu 
npedukamamu Py,...,Ps, P umena mecmo gopmyaa 
P (xq, . +. Xn) OK (Xnga) +. (Xpq) Ba (X41, + + Xn» Xntay++ +s bs) (6) 


6 KOMOpoli KONSIONKYUA MoceM OolmMe CecKoHeLHoOll, a B. — omKpoimole qbop- 
myno YHIT, ne codepscaujue sxaxa P, HeoOxo0OuUmMO u Oocmamo4uHo, 4umobot 
kaacc K* o6aadan caedyiowuumu ceolicmeamu: ecau o ecmb (P;,...,Ps)- 
uzomopd@usm nekomopolt (P3,...,Ps)-modeau M, cHadocexnou OonoAHumero- 
Holm YaCMUUHblmM npeduKamom P, Ha nodxodauyro K*-modeno M* u 6 mo 
me epema Kancdaa KoHeUnan (P;,...,Ps, P)-nodmodeno 4uacmuuHoll moOeAU 
M e6aoocuma 6 nexomopyto K*-modeas, mo o ecme P-eomomopp~usm M na M”*. 

He6xoyqumocrb. Ilycrs na M* umeet mecto dopmya (6) u Ama He- 
KOTODPBIX Q;,.-. , Qn U3 M Boipaxeune P (dj, ... , In) OMpememeHo, a 2 (as, ney, a*) 
JIOx%KHO. [lockombky o ecTb (Pj, ... , Ps)-H30mopdu3sM, dopmysb BV, cuMBosla P He 
cojlepKaT, To Ha M Bbiparkenue, CTOAIee BMpaBOH YaCTH 9KBUBaeHTHOCTH (6), 
JIOKHO. IlosTomy HaliyTcA Takoe A H TAKE Any ,--.,@ApBM, 70 By (ay... , Gp) 
6yner noxKHO. Ilo yenosuio nog_mMogemb M,, cocrosijaa B M 43 93JIeEMeHTOB 


Q,,...,Q@),, BKJlajbIBaeTcH B HekoTOpyio K*-mogemb N, B KOTOpOH qua P= 


WMeeT MecTo BbIpaxkeHuve (6). Tak Kak %,(@,,...,@p) MO*KHO, TO P(a,.. 
..+,;@n) B N, a notomy u B M Takxe JOKHO. 

JLoctraTouwnocThb. O6o3sHauHM uepes Yy(X%1,..-,X%n) BCEBOSMOXKHbIC 
YHUBepcaIbHble (bOpMyJbl, He COfepxKalilve CHMBONa P, [Id KOTOpHIX B K* 
BbIMOJIHCHO COOTHOIeHHe 


(%1)-6> Cen) LP? (is. 24 a5 Sn) = aera (7) 


JjouyctuM, 4To cymlecrByet K*-moqemb M*, B KOTOPOH BbINOJHeHa CHcTeMa 
{Mh (Qi, ..-5,Qn), ~ P (dy, ...5Gn)}, TAC Gy, . .., Gg — VE AMBU Ay abHbiOm KOH. 
crauTpl. Ilyctb M ectb Ta »*xe Mojelb M*, Ho c H3MCHeCHHBIM DpequKaTom P: 
B M nonaraem P(a,...,@n) YWCTHHHBIM, a QUA OCTaJibHbIX 3Ha4eHHH 
apryMeHTOB cuHTaem P HeonpeseseHHbIM. ToxjecrBeHHoe oTOOpaxeHHe oM- 


Ha M° ectb (P,,..., Ps)-u30mMopdu3m. Ecau 6b! KaxKaa KOHeYHAaA TOQMO- © 


Heb Mogemu M Opla BNoxKUMAaA B NOAXoamyio K*-Mojedb, TO 10 ycsOBHIO 
oTOOparkKeHHe ¢o ObIIO Obl TOMOMOP*H3MOM, Yero HET, TaK Kak B M Bpiparke- 
Hue P(d,,...,@,) HCTHHHO, a B M* goxuno. Tlostomy wHalkjetca koOneuHaA 
nogMojemb My) mofemm M, He BOKUMaA HH B KakyloO K*-mojesmb. Ilycrb 
uarpamMa (7) Mogemu My) ectb P(Q,,..., Gn) &R(Q,...,Gn,..-,4q), Tae 
R—otkppitaa (opmMywia, He cojepxatlai cumBota P. B K* ywmeem 
P (Qy,..., Qn) —> (Anti)... (aq) R, T. ©. ANA HekoTOporo } HmMeem 


Wa 41} os) Xn) = (Gag) 2) (gee ay. 5 hr One eee ae (8) 


Ho B M* umeem ofHoBpemeHHo Y, (Qy,-.., An) H R(Q,..., An, On445 os «Gaya 
uTo MpoTuBopeynT (8). Io moKasbiBaeT, 4TO Mojewb M* ne cymecrsyer, 
tT. €. BK” u3 &%,(a,...,@n) BbiTekaeT P(a),...,Qn), 4TO BMecte c (7) 
qaet (6). 

Bepa B Teopeme 2 8B xkauecTBe P O-mecTHbIi pequKaT u ob6o3Hauan 
yepes L coBokymHocTb Tex K*-mojleeH, Ha KOTOPbIX MpequKaT P ucTuHen, 
mpHxoquM K Teopeme A. Tapcxoro (4): mogksace L mojeneli knacca K torya 
WM TOJIbKO Tora BbifenaeTcA u3 K CHCTeMOH YHHBepCaJbHbIX aKCHOM, Kora 
M3 BJIOXKUMOCTH JOOOM KOHEYHOH NOAMO,eIH MpousBombHoh K-monenu M 
B TOAxoqaulyio L-mojetb cmeqyeT, uto M ectb L-mojenp. 

IIpeqnouaraa B Teopeme 2 mpequkat P opMyJbHBIM, NOmyauM B Kaue- 
cTBe cyleqcTBuA Teopemy A. PoOuncona (*): quia Toro u4ToOB! dopmysbubIfi 
mpequkaT Y Ha akcHOMaTH3HpyeMoM kKJlacce MoyeneH K Obl SKBUBaNeHTeH 
YHHBepCaJIbHOMy (OPMYvJIbHOMy IipeyquKaTy, HeoOxo,_uMmo u JOcTaTOUHO, 4TO- 
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(Obl MpequKaT Y Obl HHBapHaHTHbIM OTHOCHTebHO nepexoya kK K-noymo- 
Team. 

n° 3. Orkppitble (opMysH sBuIsIoTCA npoctelimmuon (POPMYJIbHLIMH TIpe- 
AMKaTaMH, HHBapHaHTHbIMM OTHOCHTeJIbHO TMepexoya K MOf- MH HayMojesam 
B JuOObIX KsIaccax K. Ecau kanace K XapakTepH3yeTCA YHUBepCaJIbHbIMU 
|aKCHOMaMH, TO OTKPpbITHIe opMyvIbl GOyAyT eAMHCTBEHHBIMH (popMYJIbHBIMH 
pequKaTaMH, OOaqalouluMH yKa3aHHbIMH CBOLicTBaMH. OjHako B kKglacce 
asreOp 9TO yxKe Mepecraer OnITb CUpaBeJIMBbIM, TaK Kak TpeOyeMol uuBa- 
PHaHTHOCTbIO OOsaqaloT BCe TepMBI. 

Teopema 3. Ecau 6 yaueepcaaono akcuomamusupyemom Kaacce aneebp 
K @opmyna W(x1,...,%Xn) AeAKeMCA nNpeduKaMOM, UN6APUANMHLLM oMNOcU- 
meAbHO nepexoda K HaO- U nodarzebpam, mo Y skeusanenHmuna @ K OMm«K pbl- 
mou dopmyfe, cocmdeacHHol us eolpaocenuli euda g=h, 2de g, h—xnexo- 
mopele mepmel. 


B cuuly BToporo culeqcTBuA Teopempl 2 aa 9 B Knacce K umeem mpeq- 


Crapnenve (Xy, ...,%n) o> (Yi). + (Yp) B (%1,.-- 5 Xa» Yr +++, Yp). Thyet 
Qy,..., An — 9JIEMCHTHI NPOK3BO/IbHOH K-asreOppt A u B—nogaureOpa, uno- 
poxkyenHad B A duIeMeHTAaMH Q),..., Gn. Ilo ycnoputo, 3Hauenne 9 (a), ..., An) 
B A copiajlaeT ¢ 3HaueHHeM 9TOrO BbIpaxkenua B B, T. e. B K umeem 
v v 
SEO Cas trniounlne Lin vues Sp) <r (Ainenenllals (9) 
re KOHBIOHKIMA OepeTcH MO BCeBOSMOXAHLIM HaOOpaM TepMOB gj,..., Zp. 


[lockombKy dopmysa (9) omKHA CMeAOBaTb U3 CHCTEMBI AKCHOM, ONpeje.1At0- 
mei K, TO OHa JOJXKHA HMeCTb MeCTO ye JIA KOHBIOHKUMH KOHeUHOrO 
YMCA UeHOB, 4YTO HM TpeOoBasocb. 

IIpequkat P, onpeyzeneHHbiit Ha Kylacce Mojenei K, Ha30BeM MY JbTH- 
NIHKATHBHO HHBaApHaHTHHIM, ecmH P(<a,,0):,...,<An, bp>) ZKBU- 
BasIeHTHO P (ay,...,Qn)& P(d,,...,6n), re <a;,6;> — 3eMeHTBI TpaAmoro 
npouspeyenua K-moyeneh A,B (a; € A, 6; € 8B), upu ycnosuu, uro A x BEK. 

Teopema 4. B keasunpumumuenom Kaacce (1) areedp K gmopmyAonott 
npedukxam W(xXy,.--,X%m,Y) A6AKeEMCA MYALMUNAUKAMUBHO UHeApuaHmMAOt 
onepayueli mozda uU moAvKO moeda, KO2zda YB npedcmasasemca mepmom. 

CormacHo Teopeme | yua % umeeT Mecto (bopmysa (5). Ecnu Kanan “3 


‘opmyn 8 (%1,..., Xm. Y)>Y = Gi(%1,..-,%m) Ha K He BbIMOMHHETCH, 
TO cylmlecTtByioT K-asreOppl A;, coyepxanue aipncs ot O',..B Koropsm 
g(ai,..., a,,b') ucranno u 6' 4g; (ai,..., ain). Tlonaraa a,= <ah,..., a>, 
Pee A; TONyaUM Of (G,,.... 7m dO) OE 21 (yy. . 25 Um)s | = 1s eee 


B TipoTHBopeynH c (5). 
Teopema 5. Jaa mozo umo6el npouscodHan Qnepayun, npedcmasaseman 


HQ Kea3unpumuMuUeHOM Kaacce aneeOp K dopmyaoti W(x%4,..-,Xm,Y), Oolaa 
_mepmom, HeoOxodumo u Oocmamouno, umobol OHA OoLaa eomomopdHo uHeapu- 


anmuotl, m. e. umobol Ora ato6o20 2omomop@usma co K-anee6pot A Ha npo- 
useoronHyto K-anee6py B us ucmunnocmu %(a,,...,4m,a) 6 A caedosana 
ucmunnocms Y(al,...,4m,a°) 6 B. 

Paccmotpum K-cso6oguyio asre6py A Cc cCBOOOXHBIMH MOpoxKaloulumMu 
Qy,..-,Qm,... (1). Mo ycnosuto Haligetca TepM g (41, ..- Gm), AIA KOTOPOTO 


“N(a,,..-, 4m, Z) uctunHo. Tak Kak cyulecTByeT romomoppu3sM A B wmroO6yro 
_K: B KOTOPOl @] MOXKHO B ; ft 
K-anreOpy B, B KoTop 7 BIOpaTb MPOH3BOuJIbHO, TO B_ slo0or 


K-anreOpe % (a, .-.,@m, Z) HCTHHHO, T. e. BK uMeem Nai, Ons @) Se 


= (Cc oy panels 
g( % ‘ m) Iloctynuuio 
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LUMTHPOBAHHAA JIATEPATYPA 


1A.H.Maanpues, JAH, 108, Ne 2, 187 (1956), * ADR obinson, Indag. 
Math., 18, Ne 1, 47 (1956). #A. Robinson, J. Symb. Logic, 21, Ne 1, 33 (1956). 

4A.Tarski, Proc. Acad. v. Wetensch., 57, Ne 5, 582 (1954). 
27 


Jloknagnn AkayeMunM Hayk CcCcCcP 
1957. Tom 116, Ne 1 


THIUPABIJIHKA 


C. H. BYSHHOB 


K BOMPOCY OB ONPEAEJIEHHH OCTATOUHOM 
HE®TEHACbILEHHOCTH 


(ITpedcmasaeno axademuxom JI. H. Cedoeoim 23 IV 1957) 


IIpu ppirecHenuu Her Bosolo OOpasyercaA 30Ha, Fe OMHOBPeMeHHO Cylle- 
CTBYIOT J[Be %KUKOcTH — Herb vu Boa. Ilpu BbirecHenuH BOLO Hern uz 
uiacta JeOuT HedbTH BCe BpeMA MaflaeT MU HaKOHEL, CTAHOBHTCA PaBHbIM HYJIIO. 
OnHako B MiacTe cylulecTByeT elle HeKOTOpoe KOMYeCTBO He*tu. Ota Heth 
HaXOJUTCA B HelOABH2KHOM, KalWJiAPHO-yepxXHBaeMOM CocTOAHHH. B WaHHon 
paOore paccMaTpuBaeTcs BolIpoc 06 onpeseeHHM STO KalUJIAPHO-yep*KuBae- 
MoH (<ocraTouHOH») HedTeHaCbILeHHOCTH. 

TlonmaraeM, TO B MopuHcTowH cpefe, Fe OHOBPeMeHHO HaxOMATCA jBe 
XKHKOCTH, BeKTOP CKOpocTH (cbusbTpalMuH HeTH oMnpeslemseTcA ypaBHeHHeM 
Tapceu 

k,(9) 


Wa = orad Py. (1) 


Jlma BeKTOpa CKOpOCTH (UJIbTPpauHH BOJbl HMeeT MeCTO Takoe 2%Ke ypaB- 
HeHHe 
k, (9) 
B 
Wa = ==, saeledee, (2) 


“3B 


rye Py 4 P, —MpuBejyeHHble aBJIeHHuaA: 


P; = ps + Be; (4) 


Pu, Ps — COOTBETCTBEHHO flaBJIeHHA B HepTAHOH uM BOMAHOM (hasax; Yu, Ys — 
OObeMHbIe BeCa COOTBETCTBEHHO HePTH HM BOJbl; 2—BeEPTHKaJIbHad OCb, Ha- 
MpaBJIeHHaA BBePX; fy, {4s — BASKOCTH COOTBETCTBeHHO He(TH H BOMbI; Ry (s), 
k, (3) — KoaduuneHThI (tba3OBbIX MPpOHHIMaemocTeli COOTBeETCTBeHHO HepTH wi 
BOJbI; ¢ — He(TeHAaCbILeHHOCTb. 

Cuvtaetca, uTO KO3ppuILMeHTHI (PaSOBbIX MPOHHMAeMOCTeli ABIIAIOTCA SKcrIe- 
PHMeHTaJIbHBIMH CPyYHKUMAMM HaCbIIeHHOCTH H He 3aBHCAT OT CKOpocTH 
(pHJIbTpauuHu. 

TlonaraeM, 4TO CBA3b MexKY [laBJeHHAMH B HePTaAHOK MW BOJAHOH (basax 
OnpeyesneTCA COOTHOIMIeHHeM 


Ps — Pu = Px (3), (5) 


rye Px(s)— pa3sHOcTb MexKyy jlaBJIeHHeM B BOJAHOM u He@TAHOH (pasax 
B JaHHOH TOUKe — Ha3biBaeTca (byHKuNel KalHJJIAPHOrO jaBeHHsA. 

Kak ycTaHopneno onpitamu (1), byHKUMA KaNWaAMApHorO jaBeHHA Px (2) 
ABNACTCA OJHOSHAYHOH (PyHKIMeH HaCbIIeHHOCTH MH HMeeT TIpHMepHO BU 
KPHBOM, M300paxKeHHoli Ha puc. 1. 
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Tlogcrapasa coorHomenua (3), (4) u (5) B ypaBHenua (1) u (2), nonyauM 


(s) , 
Wy = — [grad py + grad 742]; (6a) 
ee ht [grad ps + grad YsZ]e (66) 
Tipu wy, =0 moryt 6biTb ABa cryyuaa: 
Ry (3) = 0; (7) 
grad pa + grad yxuz = 0. (8) 


YpapHenve (7) ycTaHaBIMBaeT, ITO OCTaTOUHaA HeTeHaCbIeHHOCTb M0 
TllacTy He MeHAeTCA, YTO HaXOJUTCA B NPOTHBOpeyHH C SKCMepHMeHTAJIbHbI- 
‘MH J[AHHbIMH, NOSTOMY ypaBHeHuHe (7) HCKJIIO- 


yaertcs. ; 
V3 ypaBHeuua (5) caezyet, uTo 4 foe 


d. 
— grad py = — grad p, + ee grad o. #(9) 10 Bese eae 


Torja ypaBHeune (8) npuMmeT Buy lo 
3s Ub 
dr (°) 4 i Bere as 
grad ps — —— grado + grad yxz = 0. (10) i Se hig eS 
SE NEE 
Tloycrasaa (10) B (66), nowyuum ey Easier Shea Ld 
Ep (DV AB a 
ee ae 2 TS ee me a 
W,=— . a grad o—grad (rete) 2]. ge 4 bite! fe 


(11) Puc. 4 
IlonoxuM, 4To grad (yx — Ys) 2% = 0, 4TO 
ClipaBeIHBO JIA JByX CJyuaeB: WA PUJIbTpPauuN RXUAKOCTeH B POPH3OHTAaVJIb- 
HOM MJIOCKOCTH H Mp paBeHCTBe OOBeMHBIX BecCoB XKuKOCTEH. 
Torga ypaBHeuue (11) npumer Buy 
k,(°) dp, (6) 


Wigs" oe L, 5 Brads. (12) 


Bpeylem PyHKILHIo 
R, (9) 


® =\- “dp (3) + const. (13) 
OueBu HO, 
k,(o) dp, (o) _ 
— grad D = — i ae grado, 
“OTKyfa 3akouaeM 
| W, = — grad ®. Baty 


 Ypasuenue (14) yKaspiBaer, YTO JBH2KeHMe OAHOM HKUAKOCTH, Kora Apyras 
‘HaXOJMTCA B KallMJIApHO-ylep2KHBaeMOM COCTOAHHNM, ABJIAeTCH MOTCHUMAJIbHBIM, 
TIpuyeM MOTeHWMasoM sBaaeTca cbyHKuUMA ©, oMmpesemAeMaA COOTHOLIeHHeM 
(13). Sto nosBomAeT BOCTIONb3OBaTbCA POPMYaMH NOTeHWMaIbHOTO JBY2KeEHUA 
KUAKOCTeH Ait pacuera JeOuTa KUAKOCTH MPH H3BECTHBIX 3HAYEHHAX MOTeHIMasa 
Ha rpaHullax oOmacTu, 4 TakxKe (OpMyaMM JIA OMpeeneHHA NOTeHIMala B 
‘muo6oli TOUKe OGacTH. 

. 29 


Tak Kak NoTeHlMaibuad (yHKuuA D cBA3SaHa C HACbIIeHHOCTbIO 5, TO, 3Hat 
3HaveHHe MOTeHIMasla B TOM WIM WHOM TOUKe MwlacTa, MOXKHO OMNpefleIMTb Ha-~ 
CbIILeHHOCTb B 9TOH TOUKe. TeM CaMbIM OlpefleiaeTCA OCTaTOUHaA HacbIllleH- 
HOCTb mviacTa. 


PaccMoTpHM B KauecTBe IpuMepa ompeserenne OcraToOuHOH HedprenacnillleH- — 


HOCTH Ip BbITecHeHHN HecbrH BORO U3 MpAMOMMHelHOrOo Nactra. Pa3sHuly 
B YJleJIbHBIX BeCaX %KHAKOCTeH He YUHTHIBAeM. 

B muact ¢ OfHOl CTOpoHbI HarHeTaeTca Bofa, C pyro CTOpoHbl nMwacra: 
MULKOCTh OTOUpaeTcA. CunTaeM, 4YTO PUJIbTpPYyIOWMecH AMAKOCTH HeC?7KHMAeMBI. 
HanpapuM ocb xX Bob macta, Havalo oTCYeTa MOMeCTHM B TOUKe, Mle 
*KHKOCTh Nocrynaer B nuiact. JjmmHa naacra L, miollagb cevenua F. 

na jleOuTa %®XUAKOCTH NOYYMM ypaBHeHHue 


0, —O 
SO ee aaa (15) 
iL 
rye ©, — 3HaveHve MoTeHMama B CeyeHuH x = 0; D, — 3Ha¥eHHe MOTeH- 
Wuana B ceyenuu x = L; Q — fe6uT *KUAKOCTH. | 


PacnpefeleHve MOTeHIHaIbHow (yHKUMH onpefeiseTcA ypaBHeHHeM 


=o, 4+ 2x, ! (16): 
VH3 ypapnenua (16) cneqyer 
dD 


OnpenesuM CPe[HEBSBELIeHHYI10 © OCTATOUHYIO HecpTeHacbILeHHOCTb TJla-- 
CHAMG: 


3=-\edx, (18): 


rye 9, H o,—COOTBETCTBEHHO HaCbINIeEHHOCTH B ceyeHHAX Xx =O H X=L. 
Ucnomb3sya ypaBuenue (17), nowyuum 


=.) GIFS Pe ea 
s=75\ 9 4 ds. (19). 


M3 ypapuenua (13) cneqyer 
d® Ry (9) dP, 


ic aes do ~ 


Torya ypapHenve (19) npumet Buy 


rine «Fi (te any OAD 
é=75\¢ Re ei (20) 
BBoja Oo003HaueHHA 
hb. i Ry (s) i See Us ra 
BAC atime cae (3) = may? 
* pA Dx Qu,Ll (21): 
Go) = — ee 
Pee) rea eee 


rye px(1)— KanniipHoe jaBnenve mph o = 1, HM No_cTaBnaa B cbopmysbr 
(15) u (20), nonyuum 


0 (31) — 9 (92) = A; (22) 
~ or = * 
=| ok; oe fer os (23), 


oO) 
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Jl WKOCTpalHH Obl BHINOMHeEH pacueT, MOSBOJIAIOMLMH OWeHUTb BuIMS- 
HHe Napametpa A (HHaye TOBOps, CkKopocTH (buIbTpaluu) Ha ocTaTOUHy!o 
He(TeHaCbIMeHHOCTh so. OTHOCHTeIbHAA MPOHHIaeMOCTb JIA BObI k, Hu 6e3- 
pasMepHoe KalHJIApHoe jaB- 


JIeHHe De (cs) onpefemamucb 10 ‘4 
alnpOKCHMAalHOHHbIM (popMmy- 
jam 20 
OES 
re = Sea ee S 15 
x 
0,92 0 zal 


tl 


ps (9) =p: 


+ 


SaBUCHMOCTb Oe3pa3MepHori 

@yHKUHH © OT o Uu3800paxKenHa 0 

Ha puc. 2. PaccmarpuBas Kpu- 

BYIO 3aBHCMMOCTH ¢(9), ycTa- 

HaBJIMBaeM, UTO pH OobilIHx Pre. 2 

3Ha4ueHHAX HeTeHACcbILIleHHO- 

cTrH o (byHKUMA © (c) MeHseTCH He3HAUMTeIbHO, IPH MaJIbIX 3HAYCHHAX o 

PyHKUHA y (9) pesKo NajlaeT C pocToM sc. DTO OOCTOATeEIbCTBO BeECbMa CYLLeCcT- 

BCHHO JIA [paKTH¥YeCCKHX pacueToB, Tak Kak Jlaxke 3HaUHTebHaA OWIMOKa B 

OnpeleieHHH OCTAaTOUHOH HedTeHacbillleHHOCTH Ha BbIXOJe MaJIO MOBJMAeT Ha 
PesyJIbTAaTbI PacueTos. 


qi Qa Gs 4 G5 


O Tpacbuk 3aBucuMocTu octTa- 
TOUHOH He(TeHaCbILeHHOCTH ¢ 
uf oTnapametpa Apu os = 0,65 


wu3z00paxkeH Ha pure. 3. 


Q3 M3 mpnBelenHoro pellenua 
A | CuIeyIOT BbIBOJbI: a) OCTaTOU- 
We Hast He(pTeHaCbIILeHHOCTh B Mvla- 


cTe He 3a€BUCHT OT BA3KOCTH 
He@TH; STO MOWOKeHHe —NON- 


‘| TBepKlaeTca IKCMepHMeHTaMH 

0 (7); 6) npH MasbIx 3Ha¥eHHAX 

5 0 5 2 2%  wapamerpa A octraTounas Hed- 

| Aman TeHACHILLCHHOCTh pe3KO Majaer 
| Puc. 3 ¢ pocrom mapamerpa A, npn 


OoOIbIUMX 3HAYeHHAX Mapa- 
mMerpa A HecbTeHacbIleHHOCTb 
(MOUTH He 3aBuCcHI oT A, T. e. OT CKOPOCTH; 3TO NMOMO*KeHve TakKe NOJ- 
iTBepKlaeTcaA. 9KCHepHMeHTamH (°). 

_ Takum o6pa30M, HaunHad C HeKOTOPOH CKOPOCTN BBITeCHeHHA, MabHelee 
\yBeIHYeHHe CKOPOCTH He MPHBOAUNT MpakTHYeCKN K yBeHYeHHIO LeOuTa Hedru 
IT. €. YBeJIMYeHHe CKOPOCTH CTAHOBUTCA MasosdeKTHBHBIM. 


| Mockosckuit HepTAHOH MHCTHTYT Tlocrynuso 
um. HW. M. Ty6xuna 10 IV 1957 


| = WAMTHPOBAHHAS JINTEPATYPA 


M.Macxket, @u3uueckue OCHOBbI TexHosoruH oOptyH HedTH, 1953. 7? B.M.B a- 
es, H. OD. Mapxacun,  Hepr. xo3.;:No10(1951)., 4 BayM. bapem es, 
arumos, An.H.Ayouuun, Tp. A3SHHH WH, zs. 3, Baxy (1956). 
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fJlornaym Akanemun nayxk CCCP 
1957. Tom 116, Ne 1 


TEOPHA VITPYTOCTH 


tO. M. JIMBEPMAH 


K BOMPOCY O THNE YPABHEHWM TEOPHH MJIACTHUHOCTH 
(ITpedcmaseaeno axademuxom JI. H. Cedossim 3 IV 1957) 


B. B. Coxonosckuit (1) moKka3aq, YTO B CiyYae MOCKOrTO HallpxsA2»xKeHHOTO 
COCTOAHHA MpH UCMOMb3OBaHHH YCIOBHA NlacTH4uHOCTH B dopmMe Museca mua- 


cTHYeCKOe PaBHOBeCHE MOKeT OMHCbIBATbCH Kak runepOoulM4ecKHMH, Tak HH 


Q/JIMNTHYCCKUMH ypaBHeHusmu. B stow 3aMeTKe BbIACHAeTCA OOWad CBASb~ 
MexKAY BHOM YCIOBHA MIaCTHYHOCTH HM THIIOM COOTBETCTBYIOWUX yYpaBHeHHi 


B TvJ1IOCKOM jecbopMHpOBaHHOM WM IIJIOCKOM HallpA*#XCHHOM COCTOAHHAX. 
Kak H3BeCTHO, B MIOCKOM ciyuae yCJIOBHe IWIaCTHYHOCTH BCerfa MOMKET ObITb 
3allvcCaHO B BHe 


S? =f (p), (1) 

rye 
S?'= Y/y (a, — ay)? + ty; (2) 
p =*/s (9x + Sy) (3) 


jipa He3aBMCHMBIX HHBapHaHTa TeH30pa HallpsxKenHH; | — PyHKUMA, Onpeye- 
jimolllaA BU, ycuoBua miacruuHoctu. Teomerpuuecku 9TO yCnOBHe MpecTaB- 
sideT COOOH CeMeHCTBO MpefesIbHbIX KpyroB Mopa Ha MJIOCKOCTH ag, T. 

Mb XOTHM MoOKa3aTb, UTO ypaBHeHHA TeOpHu MacTHuHOCTH OyAyT HMeTb 
runepOomMueckHuH THM pH TeX 3HaveHHAX MapaMeTpa P, MpH KOTOPbIX 9TO 
ceMelCTBO KpyroB uMeeT OrMOalollylo, NapadomMuecKul — korgla oruOalioulanr 
BbIPORKMLaeTCA B TOUKY, MH IIVIMNTHYeECKMM Mp OCTaJIbHbIX 3HaveHHAX P (puc. 1). 

PaccMoTpuM Wid 9TOrO CHCTeMy YpaBHeHHii WwiaCTHYHOCTH H BbIACHMM, pu 
KaKOM YCJIOBHH OHA MO%KeT HMeTb JeHCTBHTeIbHbIE XapakTepHcTUKH. Jina 
9TOrO B ypaBHeHHAX paBHOBecuA 


0c OT OT Oc 


ee ee ISS Eee 


OyeM PpaCCMaTPHBAaTb ty KaK H3BECTHY!O (PYHKILMIO OT oy H oy, ONpeyemse- 
MyIO yCJIOBHeM IllacTHuHOcTH (1). Torga ypaBHeHHsa paBHoBecua Oy,yT 
MpeCTaBJIATb COOOM CHCTeMy J{BYX ypaBHeHHHM OTHOCHTebHO JByX HeH3BecT- 
HbIX 6, H oy BHJa 


: 


0s, + OT ry 0s ,. ; OT ry do, 7, 
Ox dc, dy | ds, Oy d 

(4)a 
Oxy Ay | Vey Oy Wore ) 
Oc, Ox Osy Ox Oy 


IIpucoequHas_cioa COOTHOMIeHHA 


MOJyYaeM CHCTEMy YeTbIPeX ypaBHeHHM OTHOCHTeJIbHO MPOH3BOJHBIX OT oy H 
dy 0 x wy. IIpHpaBHuBaa Hymo jeTepMHHaHT 2TOf cucTeMbI, nowyyaem 
‘“Auepenwvambuble ypaBHenusd xXapakTepucTHYeCcKHX MmpoeKunii 


dike vied /1 my eke 
dx 9 OT ry +] 0o,. ds, 
oy 


N 


Jina Toro uroObl cucTema Obila runepOonuyeckolt un lapadouMyeckoH , 
HeEOOXOMMO HM JOCTATOUHO BbIMOJIHeHHe 


ue 
He€paBeHCTBa 


ee 
os (5) 


IlocmotpHM kakve orpaHuueHua 
HaJlaraeT 9TO HeEpaBeHCTBO Ha (pyHKILHIO 
T(p) 8B ycnosun (1). | 
Ilompsyacb (1), (2) u (3), MoxHO 7 
HallHCaTb 
Puc. 1. BsaumMnoe pacnonomenne Kpyros 


Se a ee CMO OP HG aloniel: AK pyr Jao eae riMeor 
try = VF P/2 (Gx + oy)] — 1/4 (Gx — oy). oru6aioulyio, Aaa Kpyros 3, 4, 6 ona BBI- 


poxaetcaA B TOUKY; Kpyru 5, 6 orn6aroert 
Hudpepexuupys 3TO BbIpawKeHHe 0 He HMelOT 
Sx H Oy HM oycTaBiaa B (5) mMocae 
QJIEMCHTapHbIX onepalHi, ouyaYHM, Y4TO HepaBeHcTBO (5) 3KBHBaJIeHTHO 
_HepaBeHCTBy 


[EP] <4F 0). (6) 


Tlokaxkem Tellepb, 4TO HepaBeHcTBo (6) ABJIAeTCA B TO Ke BpeMA ycuJIO- 
_BHeM CyulecTBOBaHHA ornOartomeH. Tlomua, uro S*® ecTb KBagpaT pajyuyca 
—peyembHoro Kpyra MuiacTHyHocTH, a (p, 0) — KOOPpAHHAaTHI ero WeHTpa, MO2%KeM 
TiepenucaTb (1) B KOOpyquHaTax o, t B BUTE 


| (o— p+? =f(p). yn era) 


TludbepenuupyA 9TO paBeHCTBO MO Pp HU NpHpaBHHBaA MpOu3SBOAHYy!O HYVJINO, 
‘Tosy4aem 


| 


o=p—+f'(p). 


Tina nouwyueHHa mMapamerpwueckoro MpefcraBienuaA ornOaloulel moscra- 
'BUM 9TO BbIparKenHe B (7). Haxozum 


| c=Viw—+|42]. 


axes BO3MOXKHO TObKO ecm BbINOmHAeTCA (6). TakuM OOpasoM, yculoBHe Cylile- 
‘CTBOBaHHA orMOaloule copnayaeT C YC/IOBHeM ruMmep6oOMYHOCTH CHCTeMbI 
" Ecau B (6) B HEKOTOPOM MHTepBasle HSMeCHEHHA P BbINOJIHACTCA PaBeHCTBO, 
| 


To cuctema (4) — napaOommueckas, a OrMOatolllad BbIpO*KLaeTCA B TOUKY. 3To 


WM WOKasblBaeT Halle YTBepKeHHe. 
|B xauecrBe npuMepa paccMoTpHM yNOMMHaBIIeecs BbILe yCOBMe M1acTH4- 
| Fee Museca. B cayuae nul0cKOro Hallps2KeHHOFO COCTOAHHA OHO 3allMCbIBaeTCA 


B Buse 


Be) 
Saka3 1851 


1 


2 


F oie we 
StS ae Ne) 


rye Gs— Mpefe TekyyecrH. 
Bocnomb3yemcs' HepapencrBom (6). Mmeem 


i (Pp) =" /sP; 
ve Seg NC) 
oTKyjla 


0, V3 
Poe cs 


IIpu sHaueHHax p, YOBJIeTBOPAIOWHX STOMY HepaBeHCcTBy, NwacTHyecKoe 
6. V3 
E 
paBHOBecHe OMMCbIBaeTcH TunepOosMuecKHMH ypaBHeHHsamu. Iipu a 


<(|p|<( os; ypaBHeHHa TepexoqaT B 9JIMNTHYeCKHA THI. 

IIpumepom napaOounyeckoro THNa MOxKeT CJT” WIOCKOe HalpsxKeH- 
Hoe COCTOAHHe Mp ycJIOBHH MacTHyHOcTH B dopMe_CeH-BenaHa B oOsacTH 
340, > 0. 

JlevicTBuTeIbHO, B 3TOM CJlyYae yCNOBHe MvWlaCTHYHOCTH 3allHCbIBaeTCA 
B Bue 


Torya 
’(~)=—2(¢.—p), [APY = 47 (0). 


Cuctema (4) pH 3TOM ycOBHH MMeeT OHO CeMeHcTBO JeHCTBHTeCJIbHBIX 
XapaKTepHCcTHK. 


Beecow3Hblii Hay4HO-HCCIeLOBaTeIbCKHH Tloctynuso 
YIObHbIN HHCTHTYT 10 X 1956 


UWMTHPOBAHHAA JIMTEPATYPA 


1B. B. CokomospeKkuit, Teopua naactuunoctu, 1950. 


Hoxnann Akanemuu nayr CCCP 
1957. Tom 116, Ne 4 


TEOPHA YHPYITOCTH 
X. M. MYLUTAPH 


OB OBPATHbIX KPAEBbIX 3AHA4UAX HEJIMHEMHOM TEOPHH 
- MOJIOTHX OBOJIOUEK . 


(IIpedcmaeaeno axademukom JI. H. Cedossim 3 IV 1957) 


Ilycrb cpequHHad moBepxuoctb S° ToxKoh nonoro o6o10"KH NOCcTOAHHOL 
sn nee ¢ O Mpuo%*KewHA Harpy3KH MOXET ObITb MOWyyeHa WYTeM HOPMa\JIb- 


BIX TlepeMellleHHH W° OT HEKOTOPOM MOBepXHOCTH MpaBHbHOH cbopmpI S, Hasbi- 
aeMOH CHCTeMol oTc¥eTa; « = const u B = const — jMHHM KPpHBM3HbI MOBepx- 
octu S; k,, 4 k,..— ee rnaBuble KpHBu3HbI; A u B — KosdPpulMenTh! NepBow KBal- 
aTHYHOK (opMEI; w — dyHKuuA MpornOa Touek S° nog AelicrBueM Harpy3KuH,. 
epepotaiaa S° B nonoxKenne S* nocae qecbopmauun. Torga ompesemenve cBx3K 
KAY BHEWHHMH Harpy3KaMu HM ePOpMMpOBaHHbIM COCTOAHHeM OOOMOUKH MpH- 
BomuTcA (') K KpaeBOH 3afaue WA CHCTeMbI AByX AuddepeHUuasbHbIX ypaBHe- 
MMi OTHOCHTeIbHO Wu @YHKUMH ycuHi v: 


AAv + Et (I* — f°) = 0; (1) 
DAAw + heidi ie Abas = Tessie —p=)0, (2) 

* ore Aow! 
rae E—mojfyab yupyroctu; kj =ki;+ “ij + xij; = — FRE (= on) — 
as = _ yeeey %yg — COOTBETCTBYIOMNIHE H3MeCHCHHA K PHBH3HBI; 
— kB =F tha ae (Ry, + x11) (Roe + #9) — TayCCOBBI KPHBH3- 


bl MopepxHocte S* u S°; A—onepatop Jlannaca; D = Et?/[12(1—v*)}; 


; 


47a/t ap 14 0B ay 
T= lap (ep) + ae oe oe) a 
1 ay 1 OB ay 1 0A db 


T= 


ae Gace AB? da 08 + eB OB da 


emOpaHHble ycuua; p > 0 — BuyrpeHHee Japmenue; w > 0, ecm mMepeme- 
tleHve HampaBseHoO MO BHelIHeH HOpMaJH. 

| B npsmok 3aqaye Teopun oOos04eK BCe BeMYMHEI, KDOMe WH , CUHTAaIOTCH' 
/aaHHbIMu, Mpuyem ypaBHenns (1) u (2) 06a ABIAIOTCA HEMHEHHBIMH. MoxkHo: 
(OcTaBUTb Cyeyiollve OOpaTHble 3aa4H HeAMHeHHO Teopuu OOoMOYeK, Mper- 
(aBIAIOUMe SHAYHTeJIbHbIM MHTepec. i 

| A. Ilycrb mpu JaHHow cucTeme oTcueta He0OXOAMO Halitu Takyto dbopmy 
foBepxHoctu S° xo ReopMalluu, pu KOTOPOH NMof AeHCTBHeEM 3aaHHOTO MaB- 


ll 


{ o 
KeHMA P M 3a/aHHBIX KOHTYPHBbIX CHJI M TeOMeTPHYeCKHX TPaHH4HBIX YCIOBUH 
(Ooo0uKa MpwHuMaeT 3afaHHyto (opMy. 

|| B stom cayyae, Tak Kak w* = w+ wu hij — 3alanuple ee 
jeune (2), cormacHo @opmysam (3), AHHeMHO OTHOCHTebHO MCKOMBIX W” Hi >, 
| ypapuenne (1) ocraerca HenuHelinpim. IIpu 9ToM oOWMM NOpAROK ypaBHeHult 
ll) u (2) pasen 8, Kak u B MpAMOL 3afaue, YTO NOSBOMACT YHOBJCTBOPHTb oOply- 
IKIM TpaHHUHEIM ycOBHAM TeopHH TOHKUX OOoI0ueK. 
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Ec, Kpome toro, T° mana mo cpaBuenmio cI, B nepBoM npHOmmKeHMM 
MOXHO JIMHeapH3upoBaTb M ypaBHeHHe (1), MmpeHeOperad B HeM WICHOM, CO- 
nepxamum I°. 

B. Ilyerb cucrema orcuera 4 (yHKUMH @° UW, YAOBETBOPAIOMIMe COOTBET- 
CTBYIOULMM TpaHH4HbIM YCJIOBMAM, 3ajlaHbl, a TpeOyercd HaliTH JlaBleHHe 
uv (pyHkumio ycuiui y. Torga 43 AMHeHHOrO ypaBHeHUA (1) onpegenaem ¥, 
noycraHoBKa KoToporo B (2) HeMocpeACTBeHHO aeT HCKOMOe JaBJIeHHe. 

3aMmeTuM, YTO pellleHuaA 9THX OOPAaTHbIX 3alad MOrYT ObITb MCNOJIbSOBAHbI 
vakxKe [IA pasblCKanusa TpHOM2KeHHOM copMbl mpornOa, MpHroqHOH WIA 
pelleHuA NIpAMOM 3aqa4uH NO OLHOMY U3 NpHOuIMxKeHHBIX MeTOJOB. 

B KavecTBe mpHMepa Ha OOpaTHble saqauH Tuma A paccMoTpHM CHM- 
MeTPHUHYIO JePopMallHio NoNororo cerMeHTa OOOMOUKH BpalleHHA, WapHUp- 
HO IpHKpenmeHHOro K %KeCTKOMY KpyroBoMy KOHTypy paguyca a. Ilpumem 
3a CHCTeMy OTCYeTa MOMApHy!o CHcTemMy KoopguHaT (r, §) B mmocKocTy S. 
TOD aA eee 


aw 1 dw 

ey a reek. gy sade Epa 
ee en ie {hye jeer tre (4) 
we ge Ean = gre A 8a dmrpeae alan | 
Bpoga 9TH BemMUHHb! B (1) u (2), a TakxKe HCHONb3yA OOOSHaYeHHA 
van of -nuugereiba lode” ee kamler ea | 
Oe sal a eee fined a wane red aan (5) 


NOJYYMM YpaBHeHHA, KOTOPbIe MOXKHO OAM pas MpoMHTerpHpoBaTb, IpHyeM 

IIPOMSBOJIbHbIe MOCTOAHHbIe HHTerpallHH CJleyeT MOMOKUTb PaBHbIMH Hy.JI10, 

ecIH O6OMOUKa He HMeeT OTBEPCTHA B Mowoce. | 
TakuM o6pa30M NOJIyYHM ypaBHeHHA 


Semi A 
Etat aps (PT a1) + 07 — of = 0; (6) 
idk 1B Suet’ eM | 
oF Fi (e" — p00?) — Ty" — 5 | pdp = 0. (7) 
PaccMOTpuM 4aCTHBIM ciryyal, Kora | 
p= const, Hae =—lo— const. (8) 
IIpu sTom 
ey ee ae? + CMP iegeet 
= Dat! | Gel “Rg eeceyear 


T. €. Tocme WepopMalHu OOoO"Ka CTaHOBHTCA ciepuyeckon. 

Onpefenum tbopmMy oOo0uKH JO JePopMallHH, XapakTepH3yeMy!0 HauvaJb- 
HbIM OTKJIOHCHHEM W° OT TocKocTH S. 

M3 (7) u (6) Haxoqum 


Cc p 4D @ , 
i oP ee dos (O°); (9) 
Ce 8t? d? d? _— 
Om oe — Saar aee (Pat (OO) | a 
Pemenwe ypaBHeHusa (10) umem B Bye paya 
wo = = (by + bip + O30? +...). (11) 


Bpoya o6o3Hayenne 
4p (Lh y2) a0 320; (12), 
novlyyaeM PpeKYyppeHTHHIe (popmysiEt, NOSBOJIAIOMIMe BbIPasHTb by, bs, ... 
yepe3 bo H Oy: 
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by = (1 — b>) 4, 0, =—1/5 bobyn, 
n—1 


benga = — 37 [oi alee Slr [ln + 8) (n+ 1° n+ i, (1B) 


i=0 


oes I> bibnsss| 2 [(a 422)2 8) (nel near 1. 


i=0 
PayuasbHoe TI€peMelleHHe Ha KOHTYpe PpaBHO AYJIIO, eCJIH BbINOJIHAeCTCA 
ycuIOBHe 
To. — v4, = 0 Tipu 65 


- 


KoTopoe, corsjacHo (4), (9) u (11), upaBogurca Kk Bugy 


Spidey — = 
g = — PEC) = a(n $1) (2n—1—) bp. (14) 
n=1 


Kpome Toro IIpH WapHHpHOH 3aqenKe JO/KHO BBIMOJHATECA ycuOBHe 


d?w 
dr? 


CEG st 
7 = Ipu r= a, 


Vv 
sy 
KOTOpoe c yyeTom (5), (8) H (11) MoxKHO mpuBecTu kK BUY 


Si (2n-+ 1 +9) bn = (1 +) (1 — &). (15) 

n=1 
Jina 3aaHHpix y vu g us (14) u (15) c yuerom dopmya (13) momyaaem aBa 
YpaBHeHHA OTHOCHTEJIbHO BeIH4HH by u bi, MpHyeM JoKHA ObiTb OOecreyeHa 
CXOJMMOCTb pa, BXoLAlero B ypaBHeHne (14), Tak Kak psagp (11) u (15) cxo- 


|AstTcaA Opicrpee. 


IIpu » < 1 9TH psbI CXOAATCA JOBOMbHO ObICTPO, HO BCe Ke BIMMCIEHHA, 


| HeOOxoAHMble JIA MpAMOrO onpexemeHHA by u b1, OKa3bIBAIOTCA TPYHO BbINOJI- 


HMMbIMH BBHAY HeIMHeMHOCTH COOTBETCTBYIOWIMX ypaBHeHHi. Topa3q0 npoule 
YATH OOpaTHbIM MyTeM, 3aaBasCb MpH WaHHOM y 3HayeHHAMH Oy, HAUHHAs C Be- 
JIM4HHbI, OM3KOH K eAMHULe, H OMpesenaa b1 u3 (15) uw (13), mpHuem coorBert- 
CTBYIOlHe 3HaYeHHA Gg OMpenemsoTrca mo dopmyse (14). Takum nytem Opl10 


-Haiiqeno, Hampumep, 4uTo npu 7 =0,5 u bo = 0,8 umeem b, = —0,265 u 


g=+8,554. SOTror cnyyah cooTBercTByet BHYTPeHHeMy (JaBJeHHIO, 


iitak Kak c <0. 


Hamu paccmMorpeHo TakKe pellieHHe HeKOTOpbIX J[pyrux OOpaTHbIx 3ajay 
He@IMHeEMHOH TeOpHH OG6oO"“eK, Ha KOTOPbIX MbI 3/eCb He OCTaHaBJIMBaeMCA. 


Ka3anckul @uinan Tlocrynuso 
Axkaylemuu Hayk CCCP 18 II 1957 


IMTHPOBAHHASA JIMTEPATYPA 
1X.M.Myumtapu, Tpuxnagu. matem. u Mex., 15, B. 6 (1951). 
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Jloxaagn Axagemun nayx CCCP 
4957. Tom 116, Ne 1 


ACT POHOMH fA 
K. ©. OFOPOJHHK OB 


TEOPEMA ITYAHKAPE O BEPXHEM FPAHHIE 
YIJIOBOM CKOPOCTH BPAIWEHHA JIA 3BE3QHbIX CHCTEM 


(IIpedcmaeaeno axademuxom B. A, Ambapyymanom 26 IV 1957) 


B 1885 r. A. Ilyanxape noxa3aa (’), YrO WIA HaxoOfsAlletica B paBHOBeCcHH 
Bpalllaiollelica Kak TBepfloe TeIO XKAMAKOM MaCCbI JOJOKHO BBINOJIHATbCA He- 
paBeHCTBO 


ot << InGp, (1) 
re @ — yroBad cKopocTb; G — nNOcTOAHHaA TAFOTeHMA, p — CpeqHAaA 
WOTHOCTh »%xuAKocTH. IIpu oKa3saTebCTBe STON TEOPeMbI CYULeCTBeEHHO HCIOJIb- 
3yeTCA Hapy2XHaw MOBeEPXHOCTb X%XUAKOH MaCCbl, BBUAy “ero MOKa3aTeJIb- 
CTBO He IIPHMCHMMO K JJMCKPeTHbIM CHCTeMaM FpaBHTHPYIOULMX TOUeK, KAKOBbIMH 
ABJIAIOTCA, HalpuMep, BCe 3Be3qHble cHcTeMbI. B CBA3H C STHM NpeCTaBJIAeT 
MHTepec JaTb Apyroe MoKasaTebCTBO, MpHMeHHMOe K AHCKPeTHbIM CHCTeMaM. 
OToMy MW MocBAleHa JaHHadA 3aMerTKa. 

Ha ocHopaHuu TeopeMb! BUpHasa (°) WIA BCAKOM paBHOBecHOH AucKpeTHOH 
CHCTeEMBI 


29T+W=0, (2) 
m;m 
cme Tf = U/, DiM v2 — KMHeTHYeCKaH 9HeprHa; W=—G pips r, L  no- 
i i>} | 


TeHUMaJIbHad BHEPrWA CHCTeMBI. 
asa Bpalilaroulenca Kak TBepfoe TeJIO CHCTeCMbI MO2XKHO HallWCaTb 


2T = Mo? + Jo, (3) 


rae M — macca cucTeMbl; v — CpeqHAA KBakpaTM4HaA CKOPOCTb 4aCTHIL OTHO- 
CUTeJIbHO KOOPIMHAT, BpalllaloujuxcA BMeCTe C JaHHOH MaTepHadIbHOH cucTe- 
MOU; | — MOMeHT HHEPHMH CHCTeMbI OTHOCHTEIbHO OCH BpallleHua. 


Tloncrapiaa (2) B (3) m or6pacbiIBad nosoxKuTenbHy1Io BenuuuHy Mov?, 
NOJYYHM HepaBeHCTBO 


e<ci—W/J, (4) 


KOTOpoe IpeAcTaBiaeT ananor Teopempl Ilyankape Aa AuCKperHbIx rpaBuTu- 
pyroulux cuctrem. Emy MoxkHO NpHfaTb HeCKONbKO Ooulee KOHKpeTHYy!O (opmy, 
3ameyan, uto J = Ms?, rme s — paguyc unepunu. 

Bpipaxkenne jWIA MOTeHUMaIbHOM 9HePruM MO2KHO YUpOcTUTh, MpHHuMas, 
4TO MACCbl 3Be3f. OJMHAKOBHI, T. e. 


m=m, M= mN, (9) 
rye N — oOmee uncno 3Be3q B cucTeme. Torga 
2 4 ,mN(N—1) _ GM? 
W Gm) Dat a (6) 
isi i 


4 
rye ane faa e€cTb CpeyHee 3HaveHHe oOpaTHbIx BeJIMYUHWH OTHOCHTEeJIBHbIX 
i 
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Sates spe3q. B nocuequem \3BeHe oT6pomieHa eMHHafno cpaBHennio 
CM. AOMCTABAAA BbipaxenHa nid W u J B (4), met nomyuaem: 
GM 
o> — 
a as2 ¥ (7) 
7lna cucrem yacTHoro Bua MOxKHO YTOUHHTb (4), UpuyaBTemy BMecte c 


Tem Oovlee HarsayqHyio (opmy. y Alaa ofHopogHoro § asuauncouga c Owy= 
OCAMH a, b,¢ 


W = — 5/1, n?Gp2a2b?2c2/, (8) 
rye p —MoTHOcTh; / — usBecTHBI aMnTMYecKUH uHTerpan (2): 
“f = ds 4 
Ve + s)(O--s)(@+s) 


HanpaBiad Ocb Z BAOb oc BpallleHHA, NOJYYHM JVI MOMeHTa HHepwHHv 
J = “/1s rpabe (a° + 6°), (10) 


MW TOra Halle HepaBeHCTBO IIpHMeT BU 


cw < 2nGp BEE I. (11) 


B cayyae 9/MMcouja Bpatlenua (a = b>c) nonyaum 


9 a’c c 
a) <25Ge Bor 2 arc cos—, (12) 


4TO JIA CHJIbHO CKAaTOrO dNMNCOHAa (C< a) JaeT NpHOmMKeHHO 
wr <InGe=, (13) 
Hakoneu, yma ceppr (a =b=c) nonyunM 


w < 2nGp, (14) 


"TO B TOUHOCTH coBlayaeT c cbopmyson IlyanKape (1). 
B o6mlem catyuae JIA 92JJIMMCOMaJIbHBIX (Puryp PaBHOBeCHA MOKHO Ha- 
mucaTb ycoBue IlyaHkape B Buse 


wo < 2nGoK, (15) 


tae K < 1 3asucurt sub or cbopMb! 9IuNCoNMa. SHak paBeHCTBa (akTH4eCKH 
He JOcTHraeTca, TaK KaK OH COOTBETCTBYET Cy¥alo Ciepbl, WIA KOTOPOH No Wu- 
HaMHYeCCKHM CoOOOpaxKeHHAM OKHO ObITb © = 0. 
Ecau B KauecTBe IpuMepa B3ATb Hauly TanakruKky, Aula KOTOpOH MOXHO 
“tpuusatb c/a = 0,1, To, NpHHuMasc 3Be3HY10 MIOTHOCTS (uucO 3Be32 B | cm?) 
aia okpecruocru Conuua v = 3,41-10°°’ u cpemmiorwo Maccy OfHOK 3Be3fbI paB- 
Holt 2/, comHeuHou Maccpl: m = 10° r, nonyuuM AA Mpefesa yroBo CkopocTu 
BennunHy 0”,0044 B rox, 4To MeHbile HaOmoaeMOH YrIOBOH CKOpocTu 
Bpaienua Tanakraka B okpecrnocru ComHua: «© = 0",0068 (*). Ana 
PaBHOBeCHA HeEOOXOAUMO, YTOOLI 3Be3{HaA MJIOTHOCTb Oblsla NO KpaHHeH Mepe 
B 2,4 pa3a Oombille HaOOLaeMol. OTOT pesyMbTAT MOAHO CYHTATb NOMTBEp%*]e- 
HMeM u3BecTHOrO (baka, 4TO Hallie CowHWe HAXOMUTCA 3a MpefewaMH OCHOBHO 
Jiuuamuyecku ycrouusol uacru TanaxruKu. 

CyllecTBeHHO OTMETHTb, YTO HepaBeHCTBO IlyauKape JOJIXKHO BbIMOJHATLCA 
TeM CHsIbHee, YeM OombIe OTOpoMeHHbI wien Mv? no cpaBHenuio c Jw’, T. e. 
gem OouIblile 9Heprusd UpperyAApHBIX (OcTaTOUHbIX) TBM2KeHHH 3Be3q 0 CpaB- 
HeHMIO C 9HEprHvel peryApHoro (poTal{HoHHOrO) ABWxKeHHA. 
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Kak M3BeCTHO, B 3Be3/{HbIX CHCTeMaX THMa HOPMaJIbHBIX cnupasJeH, K YUCITY 
KOTOPbIX IIpHHaliexkUT M Hallia Panakruka, HMeeT MeCTO KaK pa3 OOpaTHoe. 
Tlostomy y TakuX CHCTeM yrvIOBad CKOpOCTh He MOKeT 3HauuTeNbHO OTJH- 
YaTbCA oT mpefena Ilyanxape. lia stax cucrem HepapenctBo Ilyankape Moxker 
ObITh 3aMeHeHO NpHOAMKeHHLIM PaBeHCTBOM, KOTOPOe 6yeT MOSBOMATS Ipu- 
OuIMKeEHHO HaliTH CpeMHIOIO 3BE3LHY!O MIMOTHOCTS, CCAM M3BeECTHA YIOBaA CKO- 
poctb, H HaoOopot. 


JlenMHrpaycKuli rocyqapcTBeHHbIli yHUBepCuTeT Tlocrynuso 
um. A. A. )Kjanosa 22 IV 1957 


UWHTHPOBAHHAS JIMTEPATYPA 


1H. Poincaré, Bull. Astron 11) 100 (1885). #? H. Poincaré, Hypothéses 
Cosmogoniques, Paris, 1913, p. 90. *M. ®.Cy66orTuHH, Kype He6ecHoli Mexannku, 
3, 1949, crp. 40-42. 4II. 1. Mapeuaro, Kypce sBesqHol acrpouomun, 1954, crp. 158. 


HToraane Akagemun nayrx CCCP 
1957. Tom 116, Ne 4 


PHZHKA 


HM. H. BAKYJIMHA u H. HW. HOHOB 


ONPEEJIEHHE’ 3HEPrHH 3JIEKTPOHHOFO CPOJICTBA 
ATOMOB CEPbI METOJOM TOBEPXHOCTHOM HOHH3ALLHH 


(ITpedcmasazeno axademuxom A. A. Jle6edeeum 27 IV 1957) 


B npempiyuieH crarbe (*) HaMH ObIIM ONMCaHbI OMBITHI MO MOBepXHOCTHOL 
ronngallun MOweKYJ pofaHucroro Kamua (KCNS) na Bompcpame, B KoTOpbIXx 
a00Jalocb OOpasoBaHHe OTPUMAaTebHbIX HOHOB pawuKasa CN7 u atomos S~. 
dba MpOwsBefseHa OYeHb FpyOaA OlleHKa SHEPFHH 2ieKTPOHHOTO cpojcTBa 
RTOMOB Cepbl, NOKa3aBlllat, YTO 9Ta BeMWYMHaA COCTaBAAeT MpHOMMSHTeIbHO 
© 9B. 

_ B HacToslle cTaTbe ONHMCaHbl OMBITHI, KOTOPble NMO3BONHIM OnpeleHTb 
bHeEPrulo 3JIEKTPOHHOFO CpOACTBa aTOMAa CepbI C OOvIbUWeH HakexKHOCTbWO. 
IIpuMeneHHbId MeTOA OMpeyeneHHA 3IeKTpOHHOTO cposcTa Obl MCcnomb- 
BOBaH HaMH paHee (?). On OCHOBaH Ha CpaBHeHHH TOKOB OTPULaTeMbHbIX HOHOB 
BYX 9JICEMEHTOB, OJHOBPeCMCHHO HOHHS3YIOWIMXCA Ha OAHOH M TOM %Ke MoBepx- 
HOCTH. 

Kak U3BeCTHO, BemHuNHa TOKa / OTPHUaTebHbIX HOHOB C HOHH3YOlel 
MOBePXHOCTH oOlpefemAeTcA culeqyrouleh PopmMys0n: 


| (peau 2c aa (1) 


We  — KOJIMYeCTBO ATOMOB, NOCTYMalolIMX Ha MOBEPXHOCTb B eHHHUY Bpe- 

eHu; T —TemmepaTypa MOBepxXHOCTH; S— 9HeEprHA 9dJIEKTPOHHOrO cpojcTBa 
ATOMOB; ~—pa6oTa BbIXofa NoBepxHocTH; g, uM , — CTaTHCTHYeCKHe Beca 
‘9JI@MCHTA COOTBETCTBEHHO B HOHHOM H aTOMHOM cocTOAHHAX; & —~ nocTosHHaa 
|Bombumana; ¢ — 3apayq aeKTpona. Mpi u3yyasM HOHM3aI[HIO Ha MOBepXHOCTH 
MOWHK pucTasMYeCK Of BOJbpaMOBOH HHTH, padoTa BbIXOJa OTCJIbHBIX 
‘gacTeli KOTOPOli MOXKeT MeHATHCA B JOBOMbHO 3HAYHTEbHBIX Tpefemax 
Wemay. Pee HDs 1 OWHakoO, 9HeEpruA QJIEKTPOHHOTO CpOscTBa axe HanOosee 


| SUIEKTPOOT PHUAaTeJIbHBIX aTOMOB, HallpuMep, aTOMOB rasloreHoB, B csryyae 
‘aucToro BOJIb)paMa HaCTOJIbKO MeHbIUe ¢9,,,,, UTO MpH BCEX BO3MO?KHBIX 
‘Temmepatypax BOJb(ppaMa MOXKHO B 3HaMeHaTese (opmysHI (1) MpeHeOpeub 
‘enue 10 CpaBHeHHIO CO BTOPbIM 9KCIOHEHUMAJbHBIM wIeHOM. B 9ToM 
cayuae tbopmyvia (1) npHHuMaeT BHL: 
@ = (S—) 
| kT 

I=ne— e (2) 
| 8a 
Ecau Ha ofHy M TY 2%Ke NOBEPXHOCTh MafaoT B eHHHILY BPCMeHH 7M, aTO- 
‘MOB OfHOTO 3JIeMeHTA H M2 ATOMOB Apyroro SJIeMeHTa, TO, U3MepsaAA Ha ONbITE 
‘oTHoweHHe ToKoB J,/J, OTPHWaTeMbHbIX HOHOB 9THX 3VJIEMCHTOB C TIOBepx- 
‘HOCTH H TemmepaTypy MoBepxHocTH 7, MOXKHO OMpefeNHTb pasHocTb sHepruki 
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QNCKTPOHHOFO CpOf{CTBA WOHUSYIOWMXCA aATOMOB HO CJleqylouleH (opMyuie: 


I A & (Si:—S2) 
Ao eee 3 
Io - fig Ay e z ( ) 
oTKya 
a Te ands NA, 4 
SL 32 50u0 [lg + lee (4) 


re Ay = 8,,/ Sy» As = Sag! & pp: 

TakuM O6pa30M, 3Had SHEprHio 3IEKTPpOHHOFO CpOACTBa OAHOFO SJIeEMeHTA, 
MOXKHO OMpeeUTb ee 3HayeHHe JIA J[pyroro CpaBHMBaeMOro 3JIeMeHTa. 

B nacrosteli padore MbI OMpelenaAM pa3sHOCTH SHeEprHi 9JleKTPOHHOTO 
CpOCTBa aTOMOB OpoMa HU Cepbl, H3yUaH MOBeEPXHOCTHYIO HOHH3ALMIO MOJIEKYJI 
6pomucroro narpus (NaBr) u cepxucroro natpua (NaeS). [ua storo, kak u 
pauee (*), MomekyaspHbre myuku NaBr u NaeS u3 AByX He3aBUCHMbIX MwaTHHO- 
BbIxX mevek /7iu [72 (cm. puc. 1) HanpaBAANMCb Ha HarpeTytoO JO TeMlepatTypbl T 
Boubpamopyio HuTb HH. 
Tlonoxutesbuble WH OTpHIla- 
T@JIbHbIC HOHbI, OOPa3s0BaH- 
Hble Ha HUTH, aHadlu3HpoBa- 
JIMCb C OMOLIbIO MAPHUTHOTO 
CeKTOPHOrO Macc-CieKTpo- 
Metpa. MonekyiapHble my4- 
KM MOrIH H€3aBHCHMO Tepe- 
KpbIBaTbcA pH NOMOMM 
YUpaBJIAeMbIX MafHUTOM 3a- 
CIOHOK 31H 32. . 

Macc - cnekTpomMerpuue- 
CKHH aHalH3 MOKa3aJ, 4TO 
pH WOHu38alMH MOeKYyJ 
NaBr u NaeS B cnekTpe mo- 
JIOMKUTEJIbHBIX HOHOB HaOJIt0- 
WaioTCA TObKO HOHE! Na’, 
a B CileKTpe OTPHWaTeIbHbIX 
voHopB BruS. 

IIpu paBHbIx MOTHOCTAX 
MOJI€KYJIAPHbIX WyukoB NaBr 
u NaeS TOK OTpHWaTesbHbIx 

Bred MOHOB Cepbl Ip BCeX TeM- 
TlepatypaX HUTH Obl Ha 
Ba-TpH nopsayKa MeHbUIe 
TOKa OTPHIUaTeIbHbIX HOHOB OpoMa, a MO aOcomOTHOM BemMUMHeE cocTaB- 
aan ~ 10° a. JIna u3MepeHHsA CTOIb MaJIbIX TOKOB MbI BOCHOIb30BaJINCb 
MOHHO-3JIEKTPOHHbIM YMHOXUTeNeM (Y) KOpoOuaToro THMAa C OTKPBITHIM BXOJOM, 
Ha NepBbld JHHOA KOTOpOrO NonasasH HOHHbIe NYYKU MocMe UX BbIXOJa H3 Macc- 
aHamusatopa. JMHO,bl YMHOXKUTeIA M30FOTOBIANMCh U3 cniaBa Cu — Be uw 
JIMIb C1a60 AKTHBAPOBaMCb TepMuYeCKON OOpadorKoN. IIpu stom o6uuK Kost- 
(ulueHT yMHOmKeHHsA Ha 12 Kackagax cocTaBian ~ 2000, HO mouTH He MeHasICA 
BO BPe€MeCHH H OblJI OYCHb YCTOMYMB K BO3eHCTBHIO aTMOCiepHOrO BOsLyxa. 
ONeKTPOHHBI TOK C KOJWICKTOPHOH NaCTHHbI YMHOXKUTeIA NMOcTyNal Ha BxOL 
OObIUHOrO 2uIeKTpOMeTpuyecKOoro ycumuTena Tuna OMY-3. Munumanbubili HOH- 
HbIM TOK, KOTOPbIM HajexXHO MOP PerHCTPUpOBaTbcA C MOMOLMIbIO TAaKOFO U3Me- 
PHTebHOoro ycTpolicTBa, Obl ~ 107? a. 

Meroquka mpoBeweHua OnbITOB Oblla caemyrouleH. Unctali 6e3sBonHpit NasS 
MpPHFOTOBIAICA M3 MCxXoOqHOrO KpucTamoru“s~pata Na,S-9HeO (3). Tonyuen- 
Hubli NazS u xumuuecku uucteii NaBr nomelilaiucb B OTCIbHbIe MaTHHOBBIe 
MeuKH M MOBepraiucb WIMTeIbHOMy HarpeBaHHio B BBbICOKOM BakKyyMe 
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MaenumHoe 
NQLP 


HIP MOCTeMeHHOM NOBbILICHHM TeMMepaTYpbI Meyek NO Govlee BLICOKHX 3HaueHUt, 
aem padoune. Ilepeq usMepenusamu ToKos Br u S” ypaBuuBaucb TOKH NoOxKU- 
€JIbHbIX HOHOB HaTPHA, OOpasylOWlUxXCA pH WOHMSALMM Ha HUTH NOOUepenHO 
inyukos NaBr u NaaS. Ilpopepsnach raxxe almuruBnHocrh ToKos Nat mpu 
WMOHM3alNu OOOUX My4KOB (OGe 3aCIOHKHM OTKDBITHI). 

Moi npeqnonaraem, YTO TIpu TeMepatypax Bombpama cBpite 1800 °K IIpo- 
MCXOMMT MOHaA AuccolMatina come NazS u NaBr, u papencrso nomoxuTeb- 
HBIX TOKOB HaTPpHA O38HadaeT MOZTOMY, YTO Kar%K Mylo ceKyHAY Ha NoBepxHocTH 


| - s 1 
obppama oOpasyerca M1 CBOOOMHHIX ATOMOB 6poMa Hi Ny =j5 % aTOMOB Cepbl, 


#KOTOPbIC YACTHYHO HOHH3YIOTCH B Coorserctsuu c! PopmyoH (1). pu scex 
M3MePeHHAX OTHOMICHU- TOKOB oh (Ji1—ToK uonop Br uy J2—ToK 
l4cHoB S~) NepHoxuuecku MpoBepAaCb HEH3MeEHHOCTb NAOTHOCTH MOMeKYMAPHBIX 
INY4KOB CojeH U3 MeyeK MyTeM M3MepeHHA COOTBETCTBYIONLUX HM TOKOB Nat. 

Temnepatypa BoJbpaMoBoli HHTH OMpesenaacb onTHyecKuM NupoMeT- 
pom. Msmepsa orHowenua ToKoB /1//2 NpH pa3sM4HbIX TeMneparypax HuTu T, 
MbI BLIYMCIAIN Mo PopMyvte (4) pasHocTb SHepruli 29MeKTPOHHOFO CposcTBa aTo- 
MOB Opoma 4H Cepnl. B dbopmy.ly (4) BxoAAT TakxKe craTHcTruyecKHe Beca 6poma 
iM CePbl B ATOMHOM H HOHHOM COCTOAHHAX. B OCHOBHbIX COCTOAHMAX CTAaTHCTH- 
weCKHH Bec aTOMa OpoMa Qa; = 4, a OTPHWaTeMbHOrO HOHAa Opoma Zp, = 1; aH 
aTOMA Cepbl Zag = 5, a AIA MONA CePbI Ppp = 4. Ho atom cepbi uMeeT Ba 61u3- 
}KUX K OCHOBHOMY BO30yXJe@HHBIX COCTOAHHA °*p1 u *p,, C YYeTOM KOTOPbIX CTAa- 
THCTHYeCKHH Bec JIA Hero B MHTepBase Temnepatyp oT 1800 no 2300 °K caenyer 
MIPHHATS PaBHBIM Yao = 8. BosGyxeHHble COCTOAHMA aTOMOB OpoMa MIpH TeM- 
imepaTypax HUTH Zo 2300 °K MoxKHO He YUNTHIBATH, a JIA OTPHWaTeIbHbIX HOHOB 
Bru S” onm nenspectunl. Ilostomy mpv BbIuHCeHHAX BeHUMHbI Si — Sez 0 


| A 
@opmyse (4) Mbl TpuHuManH OTHOWeHHe iene, 2, C y4eTOM BO3Oy2K],eCHHBIX 


ICOCTOAHHH aTOMa cepbl. 

Ilo usMepeHHbIM Ha OMbiTe OTHOWeHHAM TOKOB /1//J2 ObIIH BbIUMCIeHbI 3Ha- 
MeHHA pa3HOCTH Si— S2 WIA Ppa3JIMUHbIX TeMIlepaTyp BOsbipamoBoH HUTH 
B uHTepBase or 1800 no 2300°K. Cpeauee 3HayeHue Oouee uem u3 80 He3aBH- 
WMBIX OMpelleeHu pasHOCTH 2HEprul 2IeKTPOHHOFO CpOACTBa aTOMOB Opoma 
Id Cepbl OKa3a0Cb paBHbIM 


$1 — Sg = 1,23-40,05 9B. 


_ Yxka3aHHad norpellnocTbh ABMAeTCA CpeqHeH apudMeruyecKkow OLIMOKON BCeXx 
jompemenenult. Ona cormacyerca ¢c OlleHeHHOM HAMM TONHOCTbIO H3MepeHUA OT- 
HouleHuaA Ji1//2 Ww TemMMepaTypbl HHTH. : 

_ Oyako BO3MOXHbIe pa3sM4INA B KOSPPUMMeHTaX BTOPHYHOM HOHHO-9JICKTPOH- 
HOM 9MuccHu HOHOB Bru S” Ha MepBoM AHHOLe YMHOKUTeIA UB KOspulMNeHTax 
MpO3pauHOcTH MaCC-cMeKTpoMeTpa JIA STHX HOHOB MOFJIH MIpHBeCTH K CHCTeMa- 
MueCKOM OINOKe B W3MepeHHM OTHOWeHUA TOKOB /,//2. CoetuanbHo noctas- 
CHHbIM OMIT MOKa3asl, YTO ITH KOIPPUUMCHTHI C TOUHOCTHIO = 20% coBmayaior 
iM, CleMOoBaTeIbHO, CUCTeMaTHYeCKad OlMOKa B OMpefeseHHH PasHOCTH Si — 82 
He mpesbiuaet 0,03 9B, a OOLad MOrpelIHOCTbh COCTAaBAeCT BeIMYHHY MeHbIITy!O 
0,1 2B. : 

Tipumenenupili Hamu MeTOs He WaeT aOCOMIOTHBIX 3HAYCHHH SHEPruu SeKTPOH- 
Horo cposctsa. ostomy, ecs1H MbI IIpMMeM, Kak H panee (2), JHEPrHlo 2IeKTPOH- 
HOFO CposcTBa aToMa Opoma paBHOl 3,6 9B, TO 9HepruA S/eCKTPOHHOFO CposcTBa 
aTOMOB Cepbl Ha OCHOBaHHM HalliMx u3sMepeHuit OyfeT paBHa S2 = 2,37 9B. Tou- 
HOCTb 3TO BEMMUMHbI 3ABMCHT He TOJbKO OT MOPpeulHOCTH B OlpeeseHHu pa3- 
HOCTH Si — S2, HO H OT TOTO, HaCKOJIbKO HCTHHHOe 3HaveHHe Si aTOMOB Opoma 
OTMM4aeTCA OT MpHHATOTO HaMu. 

TlomyueHHoe HaMH 3HaYeHHe SHEPrHU JeCKTPOHHOTO CpOACTBa aTOMa CepbI 
cormacyercsd co 3HayeHHeM S2 > 2,2 9B, HalieHHbIM B OMNbITaX MO HOHMSALLMH 
MoieKyst SOz 91eKTpOHHDIM yaapom (°). Oyuako HeaBHO BbINOJIHeHHbIe OMpe- 
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Je@NeHUA SHEPIHU 2IeEKTPOHHOTO CPOACTBa ATOMOB Cepbl MeTOJOM orooTiense- 
HMA 9JICKTPOHOB OT OTPUMLAaTebHbIX HOHOB S™ Jlasv sHaveHHe Sz = 2,07 + 0,079B 
(5). PacxoxeHHA STOH BeMUMHbI C MOJYYeCHHOH HAM, BO3MOXKHO, YKa3bIBaloT 
Ha TO, UTO JHEPrA EKTPOHHOTO CPOACTBa aTOMOB OpoMa MeHbule 3,6 9B, eCJIN, 
KOHeYHO, 00a MeTOsa He cOfepKaT KaKHX-HOO HEYYTEHHBIX CHCTeEMaTH4eCKUX 
oum6oK. 


@Mu3HKO-TeXHHYCCKHH HHCTHTYT Ilocrynuuio 
Axkaylemuu HayK CCCP 23 IV 1957 


IMTHPOBAHHASA JIMTEPATYPA 


1W.H.Baxyauua, H.W. Houos, JAH, 99, 1023 (1954). * H.H. Bax y- 
auua,H.W.Vonos, JAH, 105, 680 (1955). 310. B. Kapaxun, W.W.Anresos, 
Uuctpie XHMHYeCKHe peakTHBbI, 1955. *H. Neuert, Ergebn. exakt. Naturwiss., 29, 
50 (1956). 5& LL.M. Branscomb,S.J.Smith, J: Chem. Phys., 25, 598 (1956). 
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®H3BHKA 
B. B. COBOWIEB = ae ae 


ANPOY3UA USAIYYEHHNA B NOJIYBECKOHEYUHOM CPEJIE 
(ITpedcmaseazeno axademuxom B. A. AmOapuymanom 16 IV 1957) 


| Salaya o Audbysun usyyvenus B NomyG6ecKoHeyHO cpesle BCTpeuaeTca B 
| acTpousuke (pH H3YYeHHH 3Be3HbIX HM TaHeTHbIX aTMocdep) u B reousnKke 
(pH M3y4eHHM BOMHBIX Oaccelinos). OOnmHO pa3IMUHbIe yacTHbIe Cy4an TOL 
3aauu paCCMaTpUBaIOTCA OTMebHO Apyr oT Apyra. B yToi 3amerKe MbI NOKaxKem, 
4TO pellieHHA BCeX 3afla¥u O Anddy3sun u3syYeHHA B NomyOeckoHeyHOH cpere, 
Pa3sIM4aIOWIMXCA PacnOJIOKeHHeM HCTOUHHKOB H3JYYeHHA, BbIparkaloTcA Mmpu 
NOMOWH OMHOH HM TOH Ke MYHKIUMH, 3aBHCALeH TOJbKO OT ONTHYeCKON Tay- 
OMHBI. 

Byjlem CuHTaTb, 4TO B Cpesle MpOuCXOAUT M30TPOMHOe pacceaAHUe H3/IY4eHHA, 
NPHYeM BePOATHOCTh BbI-KUBAaHHA KBaHTa IPH 9JIeMeHTaPHOM aKkTe paccexHHA 
paBHa 4. Onpeyesenve Noa H31yYeHHA B JaHHOH cpeye CBOAMTCA K pellleHHto 
 csleyrolero HHTerpasbHOro ypaBHeHHA Jia dyHKun B (ct): 
co 


B(n) = +| B(e)Ei|e—~ [de + (9), (1) 


Ct) 
re dyHKuMA g(t) XapakTepu3yer pacnoslowKeHHe HMCTOUHHKOB H3JIyYeHHA. 


Ecau d@yuxuna B(t) HalifeHa, TO HHTCHCHBHOCTH H3J1yYeHHA, HAYULero Ha ONTH- 
| yecKo ruy6uHe tT MOM yrsIoM ¥Y K HOPMaJIM, BbIpaxkatoTca PopMyvamu 


I (2,9) = ( B(x") e- ("8 9 sec 9 de’ (9 & 5) ; (2) 
jig Gee 9 pee \ B(w'e-@'—ee Pec de’ (9 > +) ; (3) 
| 0 


PopMasIbHoe pelleHve ypaBHeHua (1) uMeeT Buy 


Bo) =e) +\ Tq, “ear, (4) 


rye I'(c, c’) — pesombpenta. YuvTpIBat BePpOATHOCTHBIM CMbICJ PeSOJIbBeHTHI, 
MOXKHO MosyuHTb ((1), cTp. 225) culexyrollee ypaBHeHHe JIA ee ONpefeeHH a: 


or or 1 , 
SOL. 4 G0) EON), (5) 


| 
_ KoTOpoe qaeT (pH *’ > *): 


. T 


P(x, 1!) = O(c’ 7) +\ O (x) B(x + — 1) de, (6) 
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rye o6o3HayeHo I(t, 0) = O(c). Uro kacaetca cbyHKuun (ct), TO ona 
OllpeyesseTCA HHTerpaJIbHbIM ypaBHeHHeM 


D (<) = K (t) +) K (t— 71) O (0) de, (7) 
Y) 
rye 
rr d 
3 = \er" 9 (1) a (8) 
0 
a o(q) —cyHKkuua B. A. AmMOapuymaHa, onpeyetennas uM (?) ypaBHeHHeM 
e(=14+ > Froese (9) 
IIpumensa k (7) npeoOpa30Baune Jlanaaca, nowyuaem 
( ® (=) en de = ——7 =. (10) 
ny) Xr 


> 1, Mexyy mpounM, culeqyer 


a 
Ww 
_a 
iS 
7 
=| 
42} 
Ss 
3 
I 
ae 


| D(cje de = 9 (0) — 1. (11) 


O6patleHve mpeo6pasopanna Jlanmaca MpHBoA_MT K CueqyrouleH acumMmTo- 
THYeCKOH tbopmye Aa CyHKuHH D(t) npu SOonbuIHx Tt: 


DG aainmenan saa (12) 


r aia aa (13) 


Hs (10) MoxHo Take NOJyYHTb TOUHbIe HW IpHO/IMKeHHbIe POPMYbI Win 
@(t) (Ha 9TOM MbI OCTAHOBHMCA To3qHee). 

TakuM OOpasoM, oOnpeevieHHe NOJA U3JIyYeHHA B Tosy6ecKOHeYHOK cpeye- 
IIpH JNOObIX HCTOUHHKAX U3/IYYeCHHA CBOAMTCA K HaxoOxKeHHI0 PyYHKUMH WD (c). 
Ecam 37a (pyHKUMA UsBecTHa, TO PopmMyna (6) yaer pesombBenty I (c, +’), 
tbopmyna (4) — dynxuuto B(t) wu dopmyspi (2) u (3) — HHTeHCHBHOCTb u3sy- 
yenua I (t, 9 

PaccMOTpHM HeKOTOpble YacTHble CuyyaH sayaun o yuddysuu usaysenusa 
B TlOJTyOeCKOHEYHOH cpeje. 


1) Ilyctb 
Oy = Ger, (14). 
rye G w m—noctosnupe. Tlomp3yacb (4), (5) u (10), naxogqum 
B (=, m) = 2 erm +\ D (2’) e- (=) de’). (15) 
Ee | 0 
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Popmyua (15) cnpapeymBa He TOMBKO IPH NOMOXKUTeNbHBIX m, HO UH pH 
OTPHUATeJIbHbIX, eCIH —m<k. 

Ecam cpefla ocBellleHa MapaJieAbHbIMH JyyaMM, TayaiouluMu nO yrsom 
arc CoS K HOPMAJIH M COSaiOWIMMM OCBeLeHHOCTh repreH_uKyIApHoi K HUM 


MIoWlaqKH, paBHyro xS, To g(t) ah Seti, Tlonaraa B (15) G =p S & 


() a + > 1, HaxoyqumM 
tT 


B(x, +)=# Se © [es + (Oey e~ e218 de'| (16) 


9 


; coriacHH C paHee MOJYeHHbIM pesysbTAaTOM ((1), crp. 112). 
| 2) Tlyctp 


& (t) =", (17) 


me n— wesoe, Noox*KuTeIbHOe. Ilombsyacb (4) u (5), nomyyaem pekyppeurt- 
oe COOTHOWeHHEe 


| Ba(t) =n \ Bay (*') dv’ + ¥ (ct) \ Di i Mae” (18) 
nae 
We) = 1 | D()ar. (19) 


epe3 MOMeHTEI (byHKWHH 9 (7%), paBHble 


: Tlocnequui uuterpan B (18) np nmomouy (7) u (8) serko BbIpaxaetcs 


1 
n= \9 (4) a". (20) 
0 
TIpH paBHoMepHoM pacripeyesleHHH HCTOUHHKOB M3Jy4eHHA B cpefe (T. e. 
jpH g(t) = 1) umeem 
Sea (a) 21) 
Bo) = ==> (21) 
pu g(t) =* 
1 i i A Oy 
By (*) = p= VE (eds to ia) (22) 


0 


3) IIpeqnomoxkuM, 4TO B cpeye IIpOHCXOJMT uMCTOe paccenHHe H3Jy 4eHHAa 
= 1) mw MCTOUHHKH M3IyYeHHA HaxoATCA Ha OecKOHeyHO OoubWOH ruy- 
i@He. O6osHayan dyHkuu1o B(t) pa 9TOrO cayuam yepes B,(t) HW yuNTHI- 
Aha BePOATHOCTHBIM cmbica dyHKuHH I['(t,*%’), nomwyuaem: B,(t)~ T(t, oo), 
H, Ip ucnomb3s0Banun (6), 


Ba). DELO jel ole)s (23) 


| @opmysa (23) qaeT, B YACTHOCTH, pellleHve 3aya4uH O JYYMCTOM paBHO- 
CHU 3Be3qHOH dotociepHl. O6o3Hayaa uepes =F NOTOK U3IyyeHHA B (poTo- 
pepe (He 3aBHCAWMH OT Tt), HMeeM 


aN \ Ei, <B, (2) dz = 2B, (0) \ Ei, of (2) de. (24) 
0 0 


AT 


Tlogcrapaaa croga (19) u (11), nomyyaem usBecTHOe COOTHOMeHHE 


F = 2B, (0) a, = <a B, (0). (25) 


B teopuu dorochep dbynkuna B,(t) oOpraHo mpeycTaBsseTcA_B Bue 
Bo) = ZF let q()]. (26) 


CpaBHuBaa mexyy codoh (23) u (26), MpHxoquM kK CyleqyrollemMy COOTHO- 
WeHHIO MexKAY PyHKUHAMH g(t) H Y(t): 


FO 


Takum o6pa30M, BO BCeX paCCMOTPeHHbIX BbIWe 3aqauax dyHkuusa B (t) 
BeCbMa IIpOcTO BbIpakaeTcH yepe3s PyHKuMIo M(t) usu VY (cs). 

Ec HaM H3BeCTHO pellieHHe KaKOH-H60 OfHOH sayayH (TOWHOe HK 
MIpHOJMKeHHOR), TO, HAXOAA H3 Hero BbIPakeHve Jaa :yHKuUHH C(t), MBI 
MO2KeM TIPH MOMOM[H IpHBeeHHbIX (OpMyJI MOJyYHTb TaKKe COOTBETCTBYIO-, 
UlHe pelleHHA ApyrHx sayay. . 

Bo3bMeM B BHJe@ MpHMepa TpHOsMKeHHOe BbIpaKeHHe A (pyHKUHH 
B,(t), momyyenHoe Uanypacekapom (3): 


B, (1) == F (= + real (28) 


Jlerko BHAeTb, YTO B NpHHATOM NpHOmMKeHHH 


OW)=V3, oy) ~14+nV3. (29) 


Tloycrapaa (29) B (16), HaxoqMuM mpH6smMxKeHHOe pelleHHe 3aauN oO Audb- 
(y3HH H3yYeHHA B cpefe, OCBeLleHHOH MlapaeNbHBIMH JTyyaMH (pH! 
Ke= 1): 


, re i | 
B(x, =) (1 +6 V3) le + V3(1 — eC. (30) 
TlouyyeHHble B 9TOM 3aMeTKe pe3yJIbTaTbI MOryT GObITb erKO O6O6ILeHBI! 

Ha CilydaH cpefbl KOHeCUHOH ONTHYeCKOM TOJIUILMHbI. 


Tloctynuato 
5 IV 1957 


UWHMTHPOBAHHAA JIMTEPATYPA 


1 B. B.C o60m eB, Ilepenoc tyuucTot aHepruu B aTMociepax 3Be3% M MaHeT, M., 19564 
ey mA AmOapuyMsn, JAH, 38, Ne 8 (1943). 3C. Uaukpacexkap, Tlepexou 
Jyuuctoh suepruu, VWJI, 1953, crp. "83. 
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| Wloraane Akanemunu HayK CCCP 
1957. Tom 116, N 4 


BHO®H3HKA 


| HM. M. BACHJIbEB 


O KOPPEJISTHBHbIX H3MEHEHUSX B PACTEHUAX 
| NO BJIMAHWEM PEHTTEHOBCKHX JIYYEN 


(ITpedcmaeaexo axademuxom A. JI. Kypcanosoim 29 IV 1957) 


azIMYHOK Mpuposbl. OLHH H3 HHX BOSHUKAIOT B HeMOCpeACTBeEHHOM 3aBMCHMOCTH 
T MOHH3Hpyloulero H3JIyYeHHA, [pyre OKa3biBalOTCA CJeCTBHeM MepBHUHbIX 
U3MCHEHMH HW B CBOIO OYepeb BHISIBAIOT H3MCHEHHA TpeTbero NopsyKa U T. ‘J. 
Bech CIOXKHI Mpowecc BosAelicTBUA NOHM3MpPYIOWMX H3iTyueHuli Ha opraHu3M 
0a3BUBaeTCA NO MpHHUMNy KOppeAUMH, U3yYeHHe KOTOpPOTO B pauoOuo.0- 
‘HM TOJIbKO HaudMHaetTca. B nacrosieH cTaTbe MpHBOAATCA HeKOTOpbIe *akTbI 
43 STOH OOslacrn. 

Ont Nel. Onsirnoe pacresve — spopaa mumenuua MockopKa, cynep- 
smuTa celekiuH Mucruryra 3epHosoro xo3alicrBa HevepHosemHoli 3onbt. [Ipo- 
POULCHHbIe Ha BOJOMPOBOAHOM BOe Np KOMHATHOM TeMMepatype ceMeHa ObIIM 
PasIOKeHb! Ha MeTA/MMYeCKMX MpolapaPuHeHHbIX CeTKaX Ha YalliKaxX Koxa 
M pa3qeleHbl Ha Tpu cepuu. I cepua -—— KOHTPOMbHaA, MpoOpocTKH He OOy4a- 
Me: II cepua — mpopocrku Onin O61y4eHEI Zo30H 10 000 r B Bospacre 2 qHelt. 

I] cepux — mpopocrku o6sy4eHbI Tako %e oso B Bospacte 6 gHeli. Bce 
pacTeHuA POCiM B OMHUX M TeX Ke YCMOBMAX Ha BOLOMPOBOAHOH Bose B s1a00- 
paTOpuuH MpoTHB OKHa. OOsmyyeHve mpousBo,usocb annapatrom PYM-3 6e3 

WJIbTpa. 

- Uepes aBe Heflemu mocie Hautala OMbITa Y KOHTPOJIbHbIX pacTeHHH AvIMHa 
MCTbeB PaBHAIaCb B CpestHem 25 cM, HHA KopHeH 12 cM, y pacrenuli II cepun, 
COOTBeTCTBeEHHO, 4cM u 3 cm u pactenuit II] cepnn 22 cmu 10 cm. Kopnn 
HEOOJIYYCHHbIX PaCTeHHH, KaK 3TO OOLIMHO ObIBaeT B BOJHbIX KYJIbTYpax, MOu- 
TH He HMeJIM BOJIOCKOB. OHH NOXOAMJIM Ha JWIMHHbI€E HHTKM, 3aOcTpsioulMeca 
K KOHLYy. Kopxu pacrenult Il cepuu HanomuHaiM OyaBKH C TOJIOBKaMH Ha 
KOHIe, OHH YTOUIaIMCb K OCHOBAaHHIO H CHH3Y JO BepXy ObIMH MOKpbITHI 
ryCTbIM MYUIKOM JJIMHHbIX KOpHeBbIX BOocKoOB. Kopxu III cepuu, mpuocrano- 
BUBIUHCb B pocTe B JWIMHY Mocse OOYYeHHA, HECKOJbKO YTOJMIMIHCh H TakKe 
MOKPbINIHCb BOJIOCKaMH, HO yTOJIleHHe Oplio cylad0e, a KOPHeBbI€ BOJIOCKH 
MeHee J\JIMHHbIe H He TaK TyCTO MOKpbIlBasM KOpeHb (puc. 1). 

Buamxkalimiee uccyleqoBaHue KOpHeH pacTeHHli Mo MMKPOCKONOM MoKa3aJ0, 
uTO Y HavOosee CHbHO HM3MeHMBINMXCA NOX BIMAHHeM OOYYeHUA pacrTenuit 
II cepun 30Ha eleHHA KeTOK B BepXYUIKaX KOpHeli ucueswa. Bee kerk 9TOH 
30HbI Mepelin B CTaguio pacraxKeuua. B KerKax OOpasoBaJMCh OoIbUIMe Ba- 
Kyou. Bprpocia Beim4unna KsleToK. OOpaliam Ha ceOa BHUMaHHe HEOObIYHO 
IVIMHHbI€ KOPHEBbIe BOJIOCKH, KOTOpble, KaK UMS3BeCTHO, MpekcTraBiAalor coOon 
BHINAYHBAaHHe HapyXKHbIX CTeHOK KJIeTOK 3TIMOseMbI (KOPpHeBOJOCKOBOrO cy1051). 
BEWIO COBepUIeHHO OYeBHAHO, ITO OOyYeHHe pacreHHli oso 10 000 r napaau- 
30Ba10 HOBOOOpas0BaHHe KJIeTOK, HO He H3MeHHJIO OCMOTHYCCKHX  CBOHCTB 
KN€TOK H CMOCOOHOCTh HX K BbITATHBaHHIO™. 


PeutreHosckHe JYUH BbISbIBAaIOT B pacTeHHAX MHOroo6pa3Hble U3MeHeCHHA 


* Kak moKka3avIM mocuemyloulue UCceNOBaHHA, OCMOTHYCCKHe CBOMCTBA KeTOK KOpHeili 
MW NMCTbeB pacTeHHii He HapylllaloTcA WM IIpM 3HaYMTeNbHO Oomee BEICOKUX Jo3ax obyYeHHA — 


50 000 u 100 000 r. 


4 Zaxas 1854 2 


. 


Hanpawmpanocb Takoe oObacHeHHe. Pacryuve yacTH KOPHeH — BepXxXykH 
(KaK HM OCHOBaHHA JIMCTbeB) ABJIAIOTCA OCHOBHbIMU MOTpeOvTeAMH MIacTH- 
yeckHx BellecTB. [IpH uHaKTHBApOBaHHM pocTa PeHTTeHOBCKMMH JIyYaMH TIpH- 
TeKalollve B KOpPeCHb MacTHueckHe BellleCTBa OCTAIOTCA HEHCHOJIbSOBaHHbIMH, 
NepeCNOMHAIOT paHee OOpaso0BaBlIHeCA KJIeTKM H NOBbIMAIOT HX OCMOTHYUCCKOE 
ylaBsleHHe HM Cocyllylo cumy. |BemencTBue 9TOTO YBeuIMYMBaIOTCA BakyOJIM H 
KuleTKH B WesOM H Mpoucxo_uT yTomlleHve KopHaA. B kueTKax 3TIHOJIeMbI 
Ha OCHOBe YBeIMYCHHA BakyOsleH BOS3HHKAIOT KOPHEBbIe BOJIOCKH. 

i Taxoe oObscHeHue [| BBI- 
TeKallO U3 COMOCTaBJIeHHA 
OMMCaHHbIX H3MeHeEHHH KOp- 
Hel, BbI3BaHHbIX OOsyYeHH- 
eM, C TeM, YTO MpOHCXOAUT 
pH oOpesaHuu BepxywleK 
KOpHelH HM TIpH MHaKTHBUPO- 


mouamu uw ap. Bo Bcex cay- 
yaax, KOrja Napaiusyerca 
WIM CHJIbHO 3ajepxKHBaeTcA 
pocT KOpHA B JWIMHY MIpH 
MpomomKalolleMcaA MpHToKe 
WwiaCTHueCKHX BellleCTB, Ha- 


jlockoB. Hanpumep, B BOJ- 
HbIX KYJIbTYPaX BHOBb BO3- 


M zs HUKWMe H3 Y3Jia KYULeHHNA 

Puc. 1. Apopax muenuya Mockoska. Konynxu kopuHei. KOPHH, JO TeX Mop oka OHM 
Cnpapa — KOHTpOJIbHOe pacTeHHe, cepa — pacTeHve 

o6syyeHo Ao3soH 10000 r B Bospacte 6 jHeH He JOCTHraloT NHTATeJIBHOLO 

pacrBopa. pacTyT B JWIMHY 

3aMeJJICHHO, HO OKa3bIBalOTCH LFYCTO MNOKPLITbIMM KOPHeEBbIMH BOJIOCKaMH. Kak 


TOJIbKO KOPHH BOMAYT B NHTATeIbHbIM pacTBOp H HayMHaeTCA UX OBICTpbIM pocT | 


B JJIMHY, COpasoBaHHe KOPHeBbIX BOJIOCKOB Mpekpalilaerca. 
Bce sTo Haxoqusio MOATBep%KeHHe B JeHCTBHH PeHTTeHOBCKHX JIyyelt Ha 
pacrenua III] cepuu. Pocr B MepHcTeMHBIX 30HaX KOPHeH STUX pacTeHHH Obid 


MHakTUBHpoBaH. Ho OnarofapA OTHOCHTebHO OombIOM Macce KOpHei STO He< 
CKa3aJI0Cb TaK CHJIbHO Ha KJleTKaX, O6pa30BaBliuxca 0 OOy4eHHA. Ocmorn- 


4YeCKM AKTHBHbIX BellleCTB, H€ HCMOJIb3OBaHHbIX Ha POCT, B 9TMX KJIeTKaX OTKJIa- 
ApiBanocb MeHbile. Ilostomy uM KOpHM 3feCb NOYTH He YTOJIMMNCb, U KOpHe- 


BbIX BOJIOCKOB B pacdeTe Ha CHMHUUY NMOBepxXHOCTH KOpHel oO6pa3s0Ba0Ccb He TaK 
MHOTO. 


OnwpT Ne 2. Onbit nocraBsex c TO Ke MMeHHIell A B OCHOBHOM M10 TOM %Ke 


cxeme. Pa3mmune COCTOAIO B TOM, 4TO PaCTeHHA BbIpaulMBaJIMCb Ha AMCTHJIIN- ! 
POBaHHOHW BOE, B YCJIOBHAX, KOrMa MOF NPOABHTbCA HeNOCTAaTOK MHHepaJIbHOTLo ° 


MIMTaHHA, OCOOe€HHO MPH HaNMYMH yxXe ocraTouHO Gobo 3emeHOH Macchi. 
B onpite Opin Be cepuu. I cepua — KoHTpombuas, pacrenua He o6nyuasucn. | 


Il cepua — pactenua B Bospacte 3 quel OblM OOmyYeHE! Josoli 3000 r. Pacre- ! 


HAA 3acHATEI ciycTa 13 qHeH Nocme O6yueHHA. 

M13 cbororpadun (puc. 2) BuxHO, UTO OOmy4eHHBIe pacTeHHA 3HAUHTebHO 
HW2Ke MO BbICOTe, YeM HeOOJYYeHHbIe. OTO NpAMOe CHeCTBUe 3alepxaHHOrO 
pocra. Ho BMecte C TeM MOXHO 3aMETHTh, UTO Y HEOOYUHHIX pacTeHult MUCTDS 
Coulee y3KHe, a BepxyllKu GOonee cBeTabie. B HaType BepXYIKH BbITAAenn 
OJIEKJIBIMH HM OTMHpaH. 

OTO ABJEHHE CBAZAHO C UCTOILeHHeM HeoOYUeHHEIX pactenuli. Mx Gomnee nH-! 
TCHCHBHbIH pocr TpeOoBa Gombuiero oGecheyeHuA MMTAaTeIbHbIMM Belle-! 
crpamu. IIpu orcyTcTBHH MMHepa/IbHbIX BelllecTB B JMCTUMMpOBaHHOM Bose U 
MpH HCTOULCHHM OpraHH4eCKUX 3alacOB B 3e€PHOBKaX paCTeHHA, eCTECTBEHHO, 
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BaHHH UX KUCIOTAMH, ULe- 


yMHaeTca yCHsIeHHe Mpolec- | 
COB paCTH%KeHHA KJeTOK H | 
o6pa30BaHHA KOPHEBbIX BO-. 


rowlofaiH H HaHOomee crapble YacTH UX MHCTbeB OTMHpaH. O6myueHHble xe 
PacTeHHA C 3aepKaHHbIM POCTOM H COOTBETCTBEHHO MeHbILel Maccoll JIMCTbeB 
M KOpHeH HaxOJMIMCb B JYUUIeM MomoxKenun. OnnaKo wyullee cocrosHHe o6- 
JIY4HHBIX PacTeHuH B JaHHOM CJlydae ONpesemAOCb, COOcTBeHHO, He o6u1yue- 
HHeM, a 3afep2%KKOH pocTa MO BAMAHMeM OG/yYeHUA. 

KoppesiTHBHbIe H3MCHCHUA B paCTeHHAX, CBA3AHHDIe Cc oOuly4ueHuem, mpo- 
ABJIAIOTCH TAKXKE B OKPacke pacTenni. OOnyyeHHble pacrenua Hapsyly c 3aqepx- 
KOH pocra mpHoOperalor H Oomee TeMHO-3eeHYIO OKpacKy JINCTbeB. DTo y3Me- 
HeHHe TOUHO Tak Ke He CHellHpuyHO AIA WelicrBuA peHTreHOBCKUX wyuek. Ono 


Puc. 2. Apopax mmennua Mockopka. Caepa — KOHTPOJbHBIe pacTeHua, 
cipaBa — pacTeHHA, oOj1yyenHble Z030H 3000 r B Bospacte 3 AHek 


BIABJIACTCA BO MHOPHX Cly4uaAX, KOra 3aep2KUBaeTCA pocT, HallpuMep, MpH 
eOCTaTKe BOJbI B MOUBe, Y HeAPOBH3HPOBaHHbIX O3HMbIX XJIeOOB MO CpaBHe- 
MIO C APOBH3HPOBaHHbIMH UH T. J. 

Bce u310%KeHHOe NOZBONIAeT CemaTb CJIeAYIOUIMe BbIBOJEI: 

1. Muorue u3MeHeHUaA B paCTeHHAX Noce BOSLeHCTBHA Ha HHX PeHTFeHOB- 
KMMH JIYYaMH BO3HHKaIOT Ha OCHOBe KOppeJALHMH. 

2. Baxkueiituee u3MeHeHHe B OOJIYYeCHHEIX pacTeHuAX, OT KOTOPOrO OepyT 
auajlo MHOrMe [pyre H3MeHeHHA, STO — NOMaBJIeHHe pOCTa B MepHCTeMHbIX 
30Hax. ; 

3. Tlofapmenne pocra B KOHUMKaxX KOpHel MMeeT CileMCTBHeM HakolyleHue 
KJI€TKaX HeHCHOJb3OBaHHBIX Ha POCT OCMOTHYCCKH AKTHBHBIX BellecTB, YBeJIH- 
eHHe Cocylleli CHuIbl KeTOK HW OOpasoBaHHNe Ha OCHOBE STOFO KPYMHEIX BakyouleH 
KOPHEBBbIX BOJIOCKOB, a TaKiKe YTOJIMeHHe KOpHeH. 

4. Uacto HaOmopariollaica Ooulee TeMHO-3eeHad OKPackKa JIMCTbeB OO YUeH- 
BIX PaCTeHHH MMeeT KOPPeATUBHYIO IIPHPOLy WM HeNocpeACTBeHHO CBsAZaHa C 
ajlepKKOH pocTa JIMCTbeEB. 

5. SamepxkKa pocra pacTeHuli Nol BIMAHHeM OOJYYeHHA B OTICbHBIX CJLY- 
ree MOKET CTATb MOJOKUTEMbHIM (PaKTOPOM, HaMpuMep, AA OOecnevenuA 
ObIeH MpOMOMMKUTebHOCTH XKU3HH pacTeHuH B YCMOBHAX HeJOCTaTOUHOrO 
IMTaHUA. 

UuctutyT 6uonormueckol pu3nku Tloctymu1o 

Axkagemun nayk CCCP 14 XII 1956 
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T. B. KPECTHHCKAA 


AHAJIM3 JIY“YEBOrO NOBPEXKJEHUSA POrOBHUbI TJIA3A 
(ITpedcmasaeno akademuxom K. M. Bekoeoim 20 V 1957) 


° 


V3yyenue MexaHi3Ma pa3BHTHA Jlyy¥eBOro NMOBpexkAeHHA POroBuLbl asa 
peCTaBAeT HECOMHEHHbIM TeopeTHuecKHH MW WpakTHYeCKHH UHTepec. 

B uMeiwlluxcd SKCIepHMeHTaJIbHbIX paOoTaX lO H3YYeHHIO JeHCTBUA PeHT- 
TeHOBCKUX ye Ha poroBHlly Jaerca HOO OMMCaHHe OTJCIbHbIX KJIMHAKO- 
MopboOrMyecKUX MpoABeHHA MyYeBOrO MOBpexAeHuA porosBulel (7°), mH60 
aHaJIH3 BJIMAHHA PeHTTeHOBCKUX JyueH Ha MHTOTHYeCKY!IO aKTHBHOCTb KJICTOK 
(°1), mpwuem poroBulla HCNomb3yeTcA JIMIb B KayecTBe yoOHoro OObekKTAa. 
Tlocuequue pa6oTpl KacaloTCA MOUTH LCKJIIOUMTEIbHO BJIMAHHA JIyyeH peHTreHa 
Ha 3IMTeIMH poroBulpl. Bompoc xe O COCTOAHHH COeCAMHHTeEIbHOM TKaHM Poro- 
BUUbI pH OO y4eHHH NocweqHeH B HHX He 3aTparMBaer’ca. 

B wactostileli paOoTe MbI MocraBHJIH Mepex coOok 3aauy BbIACHHTb Xapak- 
Tep peaKUHH SMHTeIHA HW COCMMHUTCIbHOTKAHHOM OCHOBbI POrOBHUbI Ha peHTre=! 
HOBCKOe OOJIYYeHHE, CONMOCTABHTb H MpOCeUTb pasBHUTHe STHX PeCaKTHBHbIX U3- 
MeHeHHH BO BPe€MeHH HM pH pa3sIMYHOM MHTeCHCHBHOCTH BO3SeHCTBHA. 

OSbeKkTOM H3yY4eHHA MocMyKuIH poroBullbl Oembix Kppic. MccneqoBan 
MaTepHau oT 85 2*KMBOTHBIX, M3 KOTOpHIX 21 O6y4eHutO He MosBepramucb. Y Bcex | 
MOMOMbITHBIX XKHBOTHBIX OONYUaICA TOMbKO IipaBbld raa3. Kourpomem cay- 
XKMJIM IKPAHMPOBaHHble POTOBALb! MOMOMbITHHIX KMBOTHBIX MH POFOBUllbI HEOOWY- | 
YeCHHbIX KDBIC. | 

Ycnosua oOmyyenua: J = 15 ma, v = 180 xp, 6e3 ctbunbrpa, paccrosHue 
24 cm. Mouluocts pu stax ycnopuax 416 r/mun. OOmy4eHHe OHOKpaTHoe. 
pumenanucb go3pt B 3600, 1800 u 750 r. 

Marepuaa Aa uccieqopanua Opasca yepes 1, 5, 10, 15, 20, 30, 45, 60 u 90% 
CyTOK mocse oOmy4eHHA. : 

B xayecrBe (uKcaTOpoB ucMomb30Baca 12% HelitpanbHbrit copMasmnH, | 
pacrBsop Bysua u WexKep-Popmon. TorabHble mocKOcTHble MpemapaTsl oKpa-} 
IWMBaIMCb *Kele3HbIM TeMaTOKCHJIMHOM 10 SCBOHHY, a Cpe3bl — 903HH-a3ypOM 
WM TeMaToKcutHHOM Kapawyuu c 903HHOM. 

H3yuenue 9KCiepHMeHTabHOrO MaTepHasla MoKasano0, 4ToO O6my4eHHe po-l 
rOBHI{bI rvia3a Jo30H B 3600 r BHIsbIBaeT yxKe B MepBble CYTKH MOCMe OOMYGeHUAl 
He€KOTOpOe yBeM4eHAe K/eTOK Oa3abHOro CNOA SnuTeMuA Mepudepuyueckon) 
3OHBI POFOBHI[bl H HeKOTOPOe paclidpeHue cocyoB B OOmacTH AMMOa, BCTeL- 
CTBHe YerO B OKPYXHOCTH MX MbI HAXOJMM He3HAUHTeMbHYIO sMeMKOMMTAapHyto! 
HHDUIbTpallAto. i 

Ha nporaxkenun mepsprx 15 quel mocme OO1y4eHuA OUCH XapaKTepHble u3- 
MeHCHHA pa3BUBaloTCA B SNMTeNMM poroBuul. K 5 7H B MepHderuuecKO 30H 
POrOBHUbI KNeTKH 6a3aIbHOrO COA CHJIbHO YBeMYMBaIOTCA B pasMepax. Cpesnl 
HUX NMOABIAIOTCA KI€ETKH ABY- H MHOPOAepHbIe MU KeTKH OMHOAepuble, pa3+ 
Mepbl KOTOPbIX B HE€CKOJIbKO pa3 IIpeBbIMalOT Ppa3MepbI HOPMAJIbHBIX KETO 
(puc. 1). 

IlapanneibHo C 9THM HaGulOMaeTCA HW e30pHeHTAaUHA BCeX CNOeB 2TUTeNHA, 
B 9TOH sone. Knerku Oa3anbHOro COA TepsIOT CBOMCTBeHHOe UM NamucamHoe! 
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pacnOOAKeHHe MW OKAa3bIBalOTCA PaciWaCTaHHbIMH Ha Oa3aJIbHOM MeMOpaHe, a BCe 
MOBEPXHOCTHbIe CJIOH COCTOAT H3 CHJIbHO YMVJIOULCHHbIX, OPOTOBEBAIOWHX KJIETOK, 
KOTOPbI€ TOCTeMeHHO CJIYIMBaIOTCA. 

Heckoubko no3quee runeprpopupoBanuble H MHOTOsJepHble KeTKH oOpa- 
3yl0TCH yxKe B MPOMeXKYTOYHON MU B WeHTpaJbHOH 30Hax. OMHOBpPeMeHHO C 2THM 
Ha MepHepHu POroBwulibl, a 3aTeM HM B OCTAJIBHbIX ee 30HaX MpOuCXOmUT MocTe- 
MeHHOe CMeleHHe MHOFOSAepHbIX HW THPAaHTCKUX KJI€TOK H3 6a3aJIbHOFO B BBIILIe- 
Jlexkallve COM HW CJIYULHBaHHe UX. 

Kak mpaBuuo, yxxe kK 15 ,HIO Nocne OOYYeCHHA MbI HAXOAUM MMINb ocTaTKH 
PHlepTpOPUpOBaHHbIX HM MHOFOSAMePHbIX KJIeTOK B COCTaBe MOBePXHOCTHBIX 
CO€B WeHTPasIbHOM 30HbI pOroBulibl. Ha BceM OCcTaJIbHOM IIpOTAKeHUH SIMTeMUA 
PpOroBulbl OHH UCuesalOT paHbule. B To Ke BpeMA KeTKH OasasbHOrO CNOA Mepu- 
dbepuueckol u MpoMexkyTOuHO 30HbI OombUlel YaCTbIO yBeMUeHbI B pasMepax, 
MIOXO OKPalluMBaloTCA M paclvacTaHbl Ha OasabHOl MemOpanHe. Cpequ sTuXx 
OJieHOOKpallleHHBIX KJICTOK, B KOTOPbIX KOe-Fle BUJHbI MUTOSHI, BCTPeualoTCcA 
eMHHUYHbIC, MeJIKMe TEMHbIe KJIETKH, AeAlHecd amuTosom. B mopepXxHoOcTHbIx 
COAX OYeHb Pe3KO BbIpaxKeHO OPOroBeHHe, HW MOXKHO HaOsOMaTb CulyllMBaHHe 
WebIX KJIETOUHBIX MacToB. 

PeakllMA CO CTOPOHBI COeAMHUTeELHOM TKaHM POroBHllbl Ha MpoTAKenuun 
MepBbIX 2 Heeb Tocme OOyYeHUA CBOAUTCHA K CHesyloulemy: u3 cocyzHcTOH 
30HbI B NepefHHH OTe COOCTBEHHOFO BeLLeCTBa BPaCTalOT pacllMpeHHble Kalus- 
JApbl, KOTOpble pacnosaraioTca nox snutTenmuem. I]porsxKeHHOcTh STUX CO- 
cyqop « 10—15 yHio JoctTuraer ofHOM TpeTH payMyca poroBullbl. OQuporenuit 
KalIMJIJIAPOB HeCKOJbKO THepla3sHpOBaH, a B OKPY2KHOCTH KaluJIApOB Co6- 
CTBEHHOe BelleCTBO pa3pbIXJIGEHO HU UHPUMbTPHPOBaHO CerMeHTOAepHbIMA 
jeukountamu. IlocmeqHux ccoGeHHO MHOrO Ha CaMol mepudbepuu poroBuubl, 
Te OHH HH@HIbTPUpy!lOT MOUTH BCIO TOMY ee cCcoOcTBeHHOrO BelllecTBa 
(puc. 2 6). B 3ToM xe yuacTKe POroBHLbl ee COCMHHUTEIbHOTKAHHbIe KJIETKH 
YBeJIHUeHLI B pa3Mepax H COsepKaT AOBOMbHO OosMblUIHe cBeTIble ADpa. 

XapakTepHo, UTO HanOoulee BbIPAKeHHAA PeaKIMA CO CTOPOHbI COeAMHUTEIb- 
HOH TKaHH POrOBHUbI HaOsmOJaeTCA B ee NepndepnyeckoH 30HeE HW MpOABAeTCA 
oryermuBo K 10—15 yHto nocne o6y4eHHA, KOra B 3NUTeMMM STOTO yuacTKa 
PpOroBullbl THraHTCKHe H MHOTOAepHble KJIeETKH y2xKe ucuesmH. B TO Ke BpeMaA 
B WeHTPasIbHOH 30HE POTOBHLUbI COOCTBEHHOE BelLeCTBO €€ HM€ET HOPMAJIDHDIM BULL. 

B Oouee mosqHue cpoku, Ha 20—30 nw 45 Jenb nocne o61y4eHHA, B INMTeEMMH 
Hepud@epuyeckoH 30HbI pOroBHUb! HaGiOMaeTcA BaKkYOJM38allMA WHTOMIAa3Mbl 
OTICIbHBIX YBeEJIMYeHHHIX KJIeTOK Oa3abHOro cox. LIuTonsa3Ma TaKUX KJIeTOK 
OCTaeTCA CBETION, MOUTH HE OKpallleHHOH, a CMOPIUeHHOe MMKHOTHUHOe Apo, 
YaCTO H€CKOJIbKO CMellleHHOe K MepHdepHuH KJIETKH, pe3KO BbIJeAeTCA CBOeH 
TeMHOM OKpackou. B fasbHeliem BaKyOJAPHOMY Mepeporxenulo NosBeprawrTca 
PpyNMbl pAXOM MexKallluX KMeTOK OasaIbHOrO COA WIM ake KeTOK CMe%KHBIX 
cioes. B takuxX yuacTKax 3TMTeIMH COBEpIIeHHO TepsxeT CBOHCTBEHHOe EMY MHO- 
rocuOHHOe CTpOeHHe, H B €FO BAKYOJM3MPOBAaHHbIX KleTKaX Apa UM KNeETOUHbIe 
rpaHUllbl CTaHOBATCA MOxo pasiMuNMbIMH (puc. 3 un 4). B stHx yuacTKax 
STMTeIMH 3HAUHTeILHO HHQUIbTpHpOBaH NOJMMOPHOAepHbIMH JleHKO- 
WUTaMH. 

O6pataer Ha ceOA BHUMaHHe TOT (PakKT, YTOTPynnb! Nerenepup yIOWNX SMH- 
TeIMAJIbHbIX KJICTOK YepesylOTCA C yYaCTKaMM SIMWTeMA, B KOTOPbIX elle OT- 
YeTMBO COXPaHAeTCA MHOFOCOHHOe CTpoenne. Cpetu OasaIbHbIX KJeETOK ITUX 
COXpaHHBIUHXCA YUACTKOB SMMTeEMA BUAHI YaCTbIe MUTOSI M aMuTOsEI. [loBepx- 
HOCTHBI€ CJIOH 3eCb OpOroBeBalOT HU CJIYUIMBaIOTCA. 

OnucaHHble BbIle CiyYaH BakYOJIAPHOFO MepepO*KAeHuA SIMTEMMAaMbHbIX 
KJIETOK BbIABJISIOTCA, Uallle Bcero, cnycTa 30—45 Heli nocme OOyueHUA (B eLH- 
HUUHbIX CLYYaAX MOLOGHbIe KapTHHb! HaGsOMaloTCsA 3fecb uM paHbie). B To xe 
BPeMA B MPOMexKYTOUHOM 30HE BCTPeYaIOTCA JMIb eAMHHUHbIC BakYOJHSH- 
PpOBaHHble KJI€TKH B MOBePXHOCTHBIX COAX, a B WeEHTPaJIbHOH 80HE POTOBUIIbl HaM 
BOOoWe HH pa3y He yAasocb HaGlOLaTb MOAOOHOH AecTpyKUMN KNeTOK, axe 
W B Oolee OTMaIeHHbIe CPOKH TMocwe OOYyYeHHA. 
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B yKa3aHHbiii mepuok WA SMMTeIMA MpoMerkyTOUHOH UH IlCHTPaJIbHOH 3OHbI 
XapakTepHa ellie HekOTOpad es0pHeHTaluaA KMeTOK Oa3abHOrO CVO‘. Cpeau 
PpyMl MOsOAbIX, TeEMHbIX H BbICOKHX KJI€TOK 3eCb BCTpeyaloTcaA elle B 3HauH- 
TeJIbHOM KOJIMUCCTBE KJICTKH KPYMHble, CBeTIbIe, paciwiacTaHHble Ha OasaJib- 
HOM MeMOpaHe. 

VsmMeHeHusl CO CTOPOHbI COCAMHUTeIbHOM TKAHH POTOBHUbI, CHYCTA 30—4G 
Heli ocle OO1YYeHHA, BbIABIAIOTCA, KaK M B Oomee PaHHHe CPOKH, B OOaCTH 
epHepnyeckOH 3OHbI POFOBHUbl HU MOKA/IMZYIOTCA JIMINb B MepewHeM oTfese 
COOCTBeHHOFO BelllecTBa, B CTPOTOM COOTBETCTBHH C 30HOM MOBpekKeHHOrO 


snutTemua. M3mMeneHHad COCAMHUTeIbHad TKaHb pacnoJlaraeTca NOX SNHTeHeM 
B @opMe 3aocTpeHHOrO KAMHAa, PaclIMpeHHOe OCHOBaHHe KOTOPOTO OOpallleHo 


B CTOPOHY muMOa. Secb BUAHI PaClIMpeHHbIe KPOBEHOCHbIe KallWJWIAPbI, MpO- 


crupatolimeca Mecramu Jo 1/;—1/,. patuyca. B okpy2KHOCTH KaMHJJIAPOB HMEeTCH | 


MHOMKeCTBCHHAA KeTOUHad uHduILTpauua. Bcocrape undusbTpata nomuMopd- 
HOAMepHbe JeHKOMMTE, AHMPOWHTHI, CMHHUHbIe OKCHPMIbHEIE H TYUHbIC 


KJIe€TKH H MaloqudiepeniMpoBaHHble KJIeTKH COeLHHUTebHOH TKAHH. OcHOB- | 


HOe BeULECTBO B OKPYXKHOCTH COCYOB OTEYHO UH BCMeEACTBHe STOTO Pa3PbIXJICHO. ° 


Oco6eHHO MIOXO pa3IM4uMbI CPUOPHApHbIe CTPYKTYPbI MOR CaMbIM SIIMTe- 
uemM. Ba3aibHad MeMOpaHa B 9TOM yuacTKe BbIpakeHa MIOXO, HM rpaHulla 


M@KLY SIMTeMeM MH COCLMHUTEIbHOM TKaHbIO HepoBHas. B To Ke BpeMaA rayOxe | 


JlexKalllue yUaCTKH OCHOBHOPO BellleCTBa B STO 30HE HM BCA TOJIa ero Ha OCTAaJIb- 
HOM IIPpOTS2KeHHM POrOBHUL{bl HMeIOT COBEPLICHHO HOPMaJIbHOe CTpOeHHe. 


U3yuenve Matepuasa, B3xAToro Ha 60 u 90 cyTKu Hocue O61yYeHHA, NOSBOMHIO 


MpOciequTb 3a MasbHelWeH CyqbOoH W3MeCHCHHbIX yYaCTKOB SIMTeIMA HW COe- | 


WWHUTeENbHOH TKaHH pOroBHllbl. 
YuacToK SMNTeIHA, CofepKalllu rHOHyuUIMe BaKYOJIH3MPOBaHHble KJIeTKH, 


MOCTeCN€HHO 3aMelilaeTCH 3OPOBbIMH KJICTKaMH, o6pa3yIoluluMucA 3a CU¥eT YCH- 


JI@HHOrO JleeHHA KMeTOK O6a3abHOrTO COA B ero MeHee MOBpPeKAeCHHbIX 
yuacTKaX, Ha BCeM MpoTsKeHHu poroBulbl. Bakyouu3HpOBaHHble %Ke KIeTKH 
CMelaioTCa B BepXHHe CJIOH HM MOTOM CJIYULMBaIOTCA. 

K 90 qHI0 nocie O61yseHHA STUTeIMH POroBHUb! MpHOmMxKaeTcA 10 CBOeMy 


BHUAY K HOPMaJIbHOMY, OJHAKO BCe elite OCTAeTCH HeCKOJIbKO BO3OYy2K],CHHBIM. 


Ba3asisHblif COM Ha BCeEM MpOTAKeHHH POFOBULbI COCTOUT MOUTH MCKJIOUNTeEbHO 
H3 MOJIOQbIX TEMHBIX KJICTOK, JIA KOTOPbIX XapaKTepHO NOMCaqHoe pacnosio- 
*KeHue. [panutla MexkKAy 3MMTeMeM M COeAMHUTebHOM TKaHbIO MeCTaMH elle 
HepoBHad. Odulee KOJIMYeECTBO INUTEMMANbHbIX CMOCB HECKOJIbKO MpeBbllliaer 
HopmMy. B coorpercrBuu c HacTymalollel penapalluel snuTemuA K UCXOy 3 Me- 
calla nocle OOYYeHHA HaGOMaeTCA HU HOPMasu3alluA COeMMHUTeMbHOM TKAHM 
poroBHlbl. 

IlpuMeneHue MeHbUIMX 203 BBISKIBAIO MeHee BbIPaxKeHHOe NMOBpexkeHue 
TKaHeH poroBHuliel. O6myuad poropully Qo3soH B 1800 u 750 r, mer Buyenu B ee 
STMTeIMM U MOWMeKallleH COeAMHHTebHOH TKaHH KapTHHbI, aHaslOrMuHble TeM, 
KOTOPbI€ MbI BCTPeyaJIH Mp OOMbINMX M03aX B PaHHNe CpOKH Mocae OOyUeHHA. 
BakyouapHoro MepeporKeHHA KETOK SIHTeIMA HaM HaOsmOMaTb B THX CepuAX 
HH pa3y He yyasocb. 

PenapallMoOuHble mpoleccbl B TKaHAX POFOBULbI, MpH OOMyHeHHU ee O30! 
B 1800 u 750 r, Hacrymator 3Ha4uuTeMbHO paHbille, em mpu 3600 r, u ye K 
30 qHI0 Nocue O6yYeHUA POroBUlla rasa UMeeT MOUTH HOpMaJIbHOe cTpoeHue. 

Hi3yuenve Bcero Hallero 9KCMepHMeHTabHOrO MaTepvasa MoKa3as0, uTO 
JydeBoe MOBperkKeHHe POrOBUllb! HAO paCCMaTPUBAaTb Kak NOBpexeHHe WesOCT- 
HOM CHCTeMbI, B KOTOPOH SMUTeIMH WM NOLweKalllad coeluHHTeIbHaA TKaHb 
(PYHKUMOHAIbHO B3aMMOCBA3aHbI. OTA B3aHMOCBA3b OCOGeHHO OTYeTIMBO BBI- 
ABJIACTCA BO BTOPOH MepHON PpasBUTUA MyYeBOrO NOBPexKAeHUA POTOBHIbl, Kora 
MpOMCXONMT 4YaCTHUHAaA WecrpykUMA ee 2muTenuA. 

‘ HaOsoqaemoe HaMH BakyOnApHoe Mepepoxenue uacru SinuTeMMabHBIX 
KeTOK pH Ao3se 3600 r spaaerca, KaK HaM KaxKeTCa, pe3syAbTaTOM Hap ylWleHua 
HOPMAaJIbHOM KOPpeAWHH MEKy SIMTeMMeM HM COeMHUTeNbHON TKAHbIO poro- 
BHIlbl, OOYCIOBJICHHOO JIYYeBLIM BO3elCTBHeM. 
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Hi3yuai pasBurve JyveBoro NoBpexeHUA POFOBHIbI, MbI oOpaTuJid BHH- 

aHHe Ha TO OOCTOATENbCTBO, YTO HMeeTCA OMpesleneHHoe pasmMuNe B MHTeH- 
CMBHOCTH MOBpexeHHA Ha Nepudepuu uM B WeHTpe poropuupt. MMenno B mepu- 
(PepH4eCKOH 30HE POFOBHIUbI PasbIrpLIBalOTCA HanOomee pesKO  BbIparKeHHble 
H3MCHCHHA SMMTeIMA WH NOANE@KallleH COCIMHUTeEIbHOH TKaHH, MpHBOsAIMe 
mpH Hose B 3600 r kK RecrpyKunH anuTennA. B wentpanbHoli 30He poroBHIbl U3Me 
HHA SNWTeIMA BCera MeHee BbIPAKeHbI, a COCMMHUTeENbHAA TKAaHb Ha BCeM 
MpOTWKERHH PasBHTHA MY4eBOTO NOBpPexKMeHHA COXpayAer HOPMaJIbHBIM BHI. 
 B wamef npepiaymet pa6ote (%) Obino moKa3aHo, 4TO HB peakTHBHBIe 
M3MCKeHHA HePBHbIX 9JIEMCHTOB POTOBUMUbI raza MpH OGTYYeHHM ee peHTTCHOB- 
CKHMH JlydaMv Toe HaOmOLaloTCa TyiaBHbIM O6Pa30M B MeputpepuyecKo 30He. 
B ombirax psa ucciefopatenelt (°) Mbi TakxKe HaXOMM yKa3aHue Ha TO, 4TO 
mepudepuveckad 30Ha PeFOBUibl ABIAeTCA Ooulee pakMOYyBCTBUTeMbHOM, 4eM 
ee WEHTPaJibHadA 4aCTb. 
_ Pa3iw4uHad MOBpeKAaeMocTh WeHTpa WH Mepudepwn DOrOBUIIE! MoxeT ObITD, 
KaK HAM KakeTCA, OObACHeHa TeM, ITO TKaHM B DeHTpe poroBullb! Pu3snonOrM- 
4eCKH MeHee aKTHBHBI, YeM B ee NepHcpepHuecKol 3oHe, re B HOPMe OTMeUaeTCA 
2HAYHTeIbHO OOJIbUIad MBTOTHYCCKas AKTHBHOCTb 9MUTEHaIbHbIX KJIETOK 
(7, *) 4 rae cocpezoroueHb! Cocy{bl H OCHOBHAA Macca KOHILeBBIX HepBHBIX anma- 
paroB PpOroBHbl. 
Takoe MpefcTaBleHue cormacyerca WC HeEKOTOpHIMH JlaHHbimn (14,15), ropops- 
HIMMH O CYMECTBOBAHHH OMpeeseHHO! 3aBHCHMOCTH MeKAY pakuope3sucTeHT- 
HOCTbIO TKaHH H YPOBHEM OOMEHHBIX MpolleccoB B Hel, OOYCJIOBJIGHHBIX €€ KP OBO- 
cHaO2keHHeM, 


Tlepppii JlenuurpagcKkuit MeqMUMHCKHA MHCTHTYT Tloctynuso 
um. H. II. Ilapnosa 10 V 1957 


WMTHPOBAHHAA JIMTEPATYPA 


1H. Chalupec ky, Zbl. f. pract. Augenheilkunde, 21 (1897). 2 C. JI. Apou- 
mtamM, K sonpocy 0 BIMAHHM y4el palua Ha pa3IMUHbIe OTAeNbI HOPMaJIbHOrO rvia3a (mpe- 
uMyllecTBeHHO ceTuaTky), J[ucceptauua, CII6, 1907. 3 J. Jacoby, Strahlentherapie, 16 
@om). *W. Rohrschneider, Arch.f. Ophthalmol., 121, (1929); ® H. Scheie, 
R. Dennis, R. Ripple, L. Calcius, Am. J. Ophthalmol., 33, Ne 4 (1950). 
6T.C. Crpeaun, BecrH. pentrenon. u paquon., 13, B. 1 (1934). 71. C. Crpeauna, 
Bectu. pentrenon. u paquon., 15, B. 1 (1935). °F. C. Ctpeaun, TAH, 73, Ne 6 (1950). 
9Y.56.Buuxosexkaa, Bran. axcn. Onon. wu men., Ne 10 (1952). 1° HW. B. Wlug- 
ep, Broan. sxcn. Ovo. uw Med., 34, B. 3, No 9 (1952) 4H. B. Uluddep, O npo- 
meccaX NOBpexKLeHHA HM pellapallMH SMUTeIMA POroBHlbl MPH OOMYYeHHH PeHTTeHOBLIMU Jly- 
yamu, Jlucceprauns, JI., 1954. %4%T. B. KpectuucKkaa, JAH, 103, Ne 2, (1955). 
13 B.B.Ko3ao0B, JAH, 99, Ne 2 (1954). 44H. E.9aebmuunep, Yen. cosp. Oxon., 
34, B. 2 (1952). 15H. M. Patt, Physiol. Rev., 33, Ne 1 (1953). 
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Jloxaagn Akagemun nayk CCCP 
1957. Tom 116, Ne 1 


BHO®H3HKA 
lr. H. PAYTHAH u H. B. JIOBAHOBA 


COOTHOWEHHE WBETOBbIX IIPOCTPAHCTB HOPMAJIBHOrO 
WY AHOMAJIbBHOrO TPHXPOMATOB 


(ITpedcmaeaexo axademuxom B. I]. JIunnucom 18 IV 1957) 


B nacrosiljee BpeMA MOXKHO IIpHHMMATb, M0 Kpalinell Mepe B OTHOWEeHHN el- | 


Tepanomasos (14), uTO OHH OTMHYAIOTCA OT HOPMAJIbHbIX HaOsIOMaTeeH U3Me- 
HCHHBIMH KPHBbIMM CII€KTPaJIbHOH YYBCTBHTeIbHOCTH 7{'() CBOHUX «3e/1eHOUYB- 
CTBHTCJIbHbIX» IIPH€MHUKOB — TeX, KOTOPble He paOoraioT y elTepaHonos. 


Tlostomy y Hux CyllecTByeT CBoe OCOO0e MHOrOOOpasHe IBeTOB, KOTOPOe MOXET - 


paccMaTpHBaTbcs, Kak atppuHHOe TpeXMepHOe BEKTOPHOe IIpOCTpaHCTBO, Tak Ke 
Kak H IIpOCTpaHCTBO HOPMAaJIbHLIX TpHxXpoMaTos. Kaxkad TOUKa TaKOrO Mpo-— 
CTpaHCTBa MO2KeT ObITb B WeAX TeOMeTPHYeCKOrO MpeCTaBJeHHA MpHBeseHa 

B OMHO3HAYHOe COOTBETCTBHE C HeKO- | 


? 


CTpaHCTBa. 


OCHOBHBIX (pu3sHOOrMuecKHX KOOP] HHAaT- 
HbIX CHCT€M HOPMaJIBHOTO H aHOMaJIb- 
HOrO TPHXPOMAaTOB, H HYCTb OPThI 10 
BCeM OCHM OyyT OWMHAKOBbI, 4UTO BCer ya 


CTH UBeTOBOrO MpocTpaHcTBa. 

H13-3a pa3IM4HA CHekTpaJIbHOM UyB- 
CTBUT@IbHOCTH MPH€MHHKOB  BeKTOp 
IlBeTa, OTBeYAaIOMHH HEKOTOPOMY 3afaH- 
Tee HOMY CIIeKTpaJIbHOMy pacnpejlesmeHHio 

MVIOTHOCTH H3uydeHua E(A) omKen 3a- 

HMMaTb B TaKOM COBMeCTHOM KOOpyH- 
HaTHOM YIvly Y aHOMAJIbHOrO TpHXpoMaTa MHOe MONO*KeHve,yeM Y HOPMaJIb- 
HOrO. 

Ecam y RelitepanoMana, Kak y2Ke yrlomuHasiocs, 7(A)=4y(A), TO AA OCHOB- 
HbIX (PH3HOJIOPM4YeCKHX KOOPAMHAT WBeTa usyyenua E(A) nomyyaerca: 


780 780 
= V EQ) A) d= | EQ pAd=p, 
380 380 


1 =VEWY Wael EO ODAY, 
p= \ B08") ak =| EQ)BO)A=8, 


T. €. BEKTOp lBeTa, OTBeYaIOWIMA usiyyeHuio E()), GyleT oTmMYaTECA y JeliTep- 
aHOMaJIa TONbKO 0 OMHOH KoopAuHaTe x (puc. 1). Tpynna usayuenult E1()), | 
F2(.), Es(h), QA KOTOPHIX KOOpAMHATHI WBeta B «HOPMAJIbHOH» CHCTeMe OHH 
H Te Ke (“OLMHAaKOBO-BHITAALAUNE> WIM MeTaMepHBle H3TyUeHHA Ulpequurepa 
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BG TOPOH TOUKOH OOBIUHOFO IBKIHOBa Mpo- | 


Copmectum ocu R, G, Bu R’, G’, B’ - 


a, ae omy 


BO3MOXKHO NONYCTHTb B CHJly acpHHHO- 


(5)), Aa KeiTepaHoMaia TakOBOH He Oyyer. OnHako Awd BCex 9TUX M31 yveHun 
HMeeM: 


O— Pi — Ps —" 03; Jeeeell Mh oF wcilcly, 


M TOIbKO 3HaveHHe y = Y1 = y2 = Y3..., KAK 9TO ObIVIO MOKa3aHO JWI HeKO- 
Toporo u3smyyeHua E()) Bpriue. 

CileloBaTesIbHO, BMeCTO OJHOIi «HOPMaJIbHOM» IBeTOBOM TOUKH y jeure- 
PaHOMaJIa MOXKeT ObITh HECKOIbKO IUBETOBbIX TOYeK, pa3IMUAaIOWuxcA OHO! 
TOJbKO KOOPAMHATOH 7’ lO ocH G’, Kak 9TO MpexcraBseHO Take ua puce. |. 


_Wxaue ropops, HopMasbHbIt TpuxXpoMaT He BUAMT pasuMunii MexKy MeTa- 


| 
| 


| 


MepHBIMH JWI Hero u3ulyueHuaAmu E1(A), £,(A), Es(A), B To BpeMA Kak JelTep- 
aHOMAJI MOXKeT UX pasIHUAaTb. 

Taxxe CHPaBeNWIMBbIM JOJKHO ObITh H OOpaTHOe NomO*Kenue. Meramepupie 
ia enTepanomana usyuenua E’().), E’’(A), E’”’(A), T. e. qarouje ana Hero 
OMHy IBeTOBy!O TOUKY, OyAyT pasiMuaTb- ; 
CA HOPM@JIbHbIMH HaOMOLaTeAMH UM WalyT 
PA UWBeTOBLIX TOUeK. 

Tlepexoqa kK msockocTHomy rpaduky 
WBeTHOCTeH, OyJeM MMeTb Ha HeM 10 
yCNOBHIO OOWHe KOOPAHHATHHIe OCH 7 (r’) 
uM g(g’), Ha KoTOpbrx oTrcuetam 1,0 u 0,1 
OyayT OTBeYaTb TOUKH-cueAbI oceH R (R’) 
u G(G’), a orcuery 0,0 —TouKa-caeg 
ocei B(B’). Pa3snuunve o6oux Ha6smoja- 
TeyieH BbIPaSHTCH Tellepb B CMeILeHHAX 
TOUCK IBeETHOCTH y JlelTepaHoMavia OTHO- 
CHTCJIbHO «HOPMAaJIbHOM» TOUKH BOJIb 
IIpAMOH, CoeqHHAIOMeH JaHHy!O «HOpMaJIb- 
Hylo» TOUKY c TouKoH 1,0 Ha ocn g(g’) 
(cM. puc. 2). 

B HaluMux oMmbiraxX MeTaMepHble Ws 
HOPMaJIbHOrO TPHXPOMAaTa HM3JIYYCHHA OCYUIeCTBIAJIMCb Ha YCTaHOBKe, l1pes- 
CTaBJICHHOH CxemaTHy¥eCKH Ha puc. 3 H cocTOABIUeH H3 JBYX MOHOXpOMAaTO- 
pop M, u M, u TpexuBeTHoro KoVO- 
pumetpa K. 

L[per JJ, ocyulecTBJINeMbIM Ha 9Kpa- 
He 9 c 'nomombio M u My, Habsm- 
asich HOPMaJIbHDIM TPHXPOMATOM B 
OJHOM U3 TlodynoseH KONOpHMeTpa. 
K 3ToMy UBeTy NopaBHUBaJIcA WBeT, 
TOyYaeMbIH B KOJIOPHMeTPe CMeLIeCHHeEM 
Tpex erO OCHOBHbIX I[BeTOB HW HaOuJIio- 
qaemblli B Jpyrom nosynoue. 

imeem, culeqoBatesibHO, JIA HOp- 
MaJIbHOrO TPHXPOMaTa PaBeHCTBO: 


LT =o, L(y) + @2Ll (Ag) = @+ Ko + 
+ 6-35 + 6° Gos 


Bapbupys Ay W Ay BpallleHveM BOJIHO- 
BbIX OapaOaHoB, 2, © H Ws, — H3MeHe- 
HHeM IIMpHHbI Weve, HOPMAaJbHBIH 
TPHXPOMAT OCYIMECTBIA PAX U3uyue- 
HUM, COCTaBJICHHbIX H3 CMeCH JBYX MO- 
HOXPOMATHYeCKHX H3JyYeHHH WM uMelo- 
WHX OHH UH TOT Ke, OMHHAKOBbIM C yCTAHOBJIEHHbIM B KOJIOPHMETPe, UBeT: 
I = aK y+ 63, +6Co. ITH usuTyYeHHA OOPasyIOT, CJIeOBATeIbHO, OfHY Me- 
TaMepHY1O [JIA HOpMaJIbHOrO TpHxXpomata rpylilly. Kaxkjlad KOMOHHAaLMA Mo- 
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Puce. 2 


Puc. 3 


HOXPOMATHUeCKHX H3ayyeHHl, NomyyeHHad Ha 9KpaHe J HOPMAaJIbHBIM Ha- 
OuOaTeNeM, IPebABMANACb 3aTeEM aHOMaJy, KOTOPHIM osMKeH Obld BOCCTA- 
HOBHTb JIA CeCOA IBeETOBOe PaBeCHCTBO C MOMOIIbIO KOJIOPHMeTpa. 

TloqoOHble 2KCMepuMeHTHI ObIIM MpoBeeHbI TpeMA AeHTepaHOMasaMH Ha ue- 
TbIpex UBerax. «Desbili» UBeT Obi OCYUeCTBIeH IWeCTbIO pasJIMYHbIMH MapaMu 
W3IyueHHH (Ay) H (A), a 
OCTaJIbHbIe Tp WBeTa—CHHe- 
3eJICHbIH, 2KeJITHIM HW 3eJLeHO- 
XKeJITbIA — YeTHIPbMA pa3- 
JIMUHBIMH MapaMu (Ay) H (Ag). 
Ilockombky JeHTepaHoMaJibl 


a 


as Malo pa3IH4aJIuCb MeKAY 
co6oH HW JaBasiu O1M3KHe NO- 
U4 j Ka3aHHA, UX pe3yJIbTAaTbI 
COOTBeETCTBEHHO ycpeyqHsA- 

Qa JIHCb. 


OTH JaHHble mpescTaBue- 
HbI Ha pHc. 4 B MIOCKOCTH 
WpeTHoctHoro rpaduKka K, - 
3 Koopumerpa. 

Silecb BHO, UTO KaklaA 
I[BeETOBaA TOUKA HOPMaJIbHO- 
TO HaOslofaTenaA MelcTBu- 
TeIbHO pacMajaerca VIA 
WeuTepaHoMayia Ha px TO- 
yeK, pacnoslaralouluxca Ha 
JIMHHH, focTaTouHO O6.1H3- 
KOH K npamol. Hanpapsenua 
3TUX MPAMbIX XOPOLIO COOT- 
BeTCTBYIOT HallpaBJIeHHAM 
H30LNBeTHOCTHBIX  TIPAMBIX 
jelTepanona*, mpoxomallux 
yepe3 COOTBETCTBYIOMIHE LBe- 
TOBLIC TOUKM HOPMaJIbHOTO 


Puc. 4 HaGw0daTea HW 4Yepes TOUKY 

K = 3,500,039 ="==2575 (aren 

2 a ap e x = 1,65; y = —0,65), asas 

Benn Keatpt sere naa Cune-3este- TylO 3fleCh HO lOcrosBoit (°) 

5 Epes Bet HEE ey (9TO MpefcraBueHo Ha puc. 4 
© IYHKTHpoM). 

Sygas | Aas | oedu wll NEA Haba gees Mien eas TlomyueHupre HaMu pe- 

ms | 3YJIbTaTbl SABIAIOTCA elle 

1| 40 | soa | 50 | 507.5] 640 | 5035] 640 | 498 OHHM NOATBEPKMCHHEM TO- 

sf) ] | | ee |] | gto, soy nelinepanonanos 

4| 590 | 488 | 600 | 498 | 583 | 480 | 560 | 489 ocoOeHHOcCTH HX UBeToBoro 

peda Dec? pete ee 3PCHHA BbISBaHbI OTJIMUMeM 

i ikea | | | CeKTpabHOrO XOJa KpH- 

HOpM. Hast. BOM UYBCTBHTebHOCTH (A) 


OMHOFO TOMbKO BTOpOro posa 
ipweMHuKoB (G), Kak 9TO NpHHHManocb panee Kpucom (*) u Koaspayuiem (2), 
MOKa3aHO B aHaJIOrH4HOM onbite Bpreukum (°) wu oKa3bIBaNOCb OJHUM M3 
Hace): 

_Becte C TeM 5TH pe3YJIbTAaTbl NOSBOMAIOT YTBepARaTb, TO Hepasnudenue 
WeHTepaHOMaJIOM MeTaMepHbIX JIA Hero u3yYeHHH, pasmM4aeMbIX HOPMasb- 


e : e “ 

Orcrynmenue piqa ToueK WeurepaHoMasla OT 3TOA MpAMOM B CHy¥ae CHHe-3eNeHOrO Beta 
OObACHACTCA H2OOMbINMM MHAMBALyAaNbHbIM OTAM4MeM TpeTbero NpHemHUKa (B) y Hallero HOp- 
MaJIbHOrO TPHXpoMata. 
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HbIM TPHXPOMATOM KaK Pa3HOUBeTHHle, HIM OOpaTHoe COOTHOLIeHHe, He JOJKHO 
PaCCMaTPHBaTbCA Kak CBHICTCIbCTBO 3aHHXKCHHOM OCTPOTHI WBeTOpa3sHye- 
HHA, T. €. STO He CCTb NPOABeHHe WBeTocabocru (”) Toro HH Wpyroro Ha6w0- 
ates. 


Tloctynuao 
8 IN IG ay/ 


UMTHPOBAHHAS JIMTEPATYPA 


tI.v. Kries, Helmholtz’s Hanbd. d. Physiol. Optik, 2, 1911S. 345, 2 EK oe 
rausch, Handb. d. norm. u. pathol. Physiol., 12, Halfte 2, 1931, S. 1560. 3G. W ys- 
zecki, Die Farbe, 1, Ne 2, 39 (1953). 4H.B.Jlo6auosa, JJAH, 110, Ne 4, 552 
(1946), ® E.Schrédinger, Ann. d. Phys., 63, 397 (1920). © E.H.lOcrosa, 
HAIAH, 74, Ne 6, 1069 (1950). 7. H. Paytuan, JAH, 111, NM 1, 92 (1956). 
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Jloxnuagp AkafweMuu HayK CcCCcCcP 
1957. Tom 116, Ne 4 


TEXHHYECKAA ®PH3HKA 


B. H. FPHHEB u B. HW. TPE®HJIOB 


O CBA3H NAPAMETPOB KPHCTAJIJIA4UECKOH PEWETKH 
AYCTEHUTA C TEMMEPATYPOM HAYAJIA MAPTEHCHTHOLO 
MPEBPAWIEHUA B CIJIABAX DKEJIESA C YIJIEPOJOM 


(ITpedcmaeaeno axademuxom I. B. Kypdtomoseim 17 IV 1957) 


Bonpocy 0 cBxA3M MapaMeTpos pelleTKH ayCTeHHTa C TeMMepaTypOH Hayala — 


MAPTCHCHTHOFO MpeBpallleHuA B MOCMeMHee WecATHeTHe MOCBAILCHO HECKOJIbKO 
paoor. B. JI. Cagoscxut u M. B. Axyrosuy (*), 9kCTpanmonMpoBaB 3HaveHUsA 
lapamerpa y-:pasbl B MHTepBasle TeMiepaTyp MeXKY HSBECTHDIMH BeIMYHHAaMH 
MapaMerpos y-(a3bl MpH BbICOKAX TeMMepaTy pax H MapaMeTPOB OCTATOUHOTO ay- 
cTenuta (puc. 1) u conocraBuB NoyYeHHy!0 AMarpaMMy C MapTeHCHTHOH KPHBOH 


Wk CTasleH, MpHUWWIM K BbI- | 


cTasiM HaYHMHaeTCA MPH BNOUI- 
He OllpeseieHHOH MocToAH- 
HOH BeIHYHHeE Mapamerpa 
ayctenuta. Ilo3xe aHawo- 
THUHBIM pesybTaT Obl MO- 
myueH C. ®. Oppesnm (?) 
(puc. 2). 

OyHako 6osee THLaTebHO 
BbINOJIHeEHHOe nNoOcTpoeHHe 
aHaJIOrH4Hon MarpaMMbl 
A. Tl. Vyasespm u 1.9. Can- 
uykom (?) moKa3aJl0, 4TO B 
JeHCTBUTeIbHOCTH NapaMmerp 
0 WM WO GUO 2 *E  Heerku aycrexuta pu Map- 

TCHCHTHBIX TeMMepaTypax 
Puc. | HECKOJIbKO 3aBUCHT OT Cojlep- 
*KaHHA yruiepoda B cTaJH. 

Bo Bcex OTMe¥eHHBIX paOoraxX 34 HCXOMHbIe JaHHbIe JWIA ZKCTPanouAH 
CO CTOPOHbI HH3KHX TeMMepaTyp MPHHUMaJIMCh 3Ha4YeHHA NapamerpoB ocraTou- 
HOrO ayCTeHHTa, T. e. JOMycKalocb, TO B Npowecce MapTeHcuTHOrO MpeBpa- 
ILCHUA OT MAPTeCHCHTHOH TOUKM JO KOMHATHBIX TeMMepaTyp Mapamerp ocraTou- 
HOTO ayCTeHUTa NOJBepXKeH TOMbKO TeMMepaTypHbIM H3MeHeHUAM. Mexyly Tem 
MHUKPOCTPyKTYPHOe H3Y4eHHe MapTeHCHTHOLO peBpallleHuA YKa3bIBaeT Ha BO3- 
MO*KHOe NeHCTBHe elle OLHOTO, He MIpHHAMaBUerocd BO BHHMaHHe baktopa. 


Napamemp pewemky aycmenuma 
8 
S 


Lo 
SS 


C MoMeHTa Hauasa MpeBpallleHuA MPH HelpepbIBHOM OXsIaxKLeHHH BOSHUKAIOT ~ 
HYJII-MlaCTHHbI MapTeHCHTa, MOCTeNeHHO OOpa3yiollHe OUeHb *KeCTKHH Kap- ° 


KaCc, B OTCeKaX HIM AYeHKAaX KOTOPOFO OCTaeTCA HENpeBpaTHBIUIMHcA OcTAaTOUHBIIi 


ayctenuT. MapteucurHoe mpespalllenue conpoBoxkaeTca NOMOKUTEbHLIM OOb- ” 
eMHbIM acPeKTOM HM MO3TOMY BOSHHKHOBeHHEe HOBOL HMbI MapTeHCHTa BHYTDPH ‘ 


ayCTeHHTHOH AUeHKU AHOJI2KHO BbISBaTb OllpeesIeHHOe CK AaTHE OCTATOUHOTO ay- 
CTCHHTA HW YMeHbIUNTb ero NapaMerTp. 
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y BOY, UTO MAPTeHCHTHOE Mpe- | 
BpallleHHe He3aBHCHMO OT | 
colepxKaHuA yrviepofa B 


B STOM OTHOUIeHHH HHTepecHble AaHHble wMelwrTcs B padote (4), re mpH- 
BOMATCH pesyJIbTaTbI uCcceqoBaHHH Bedepa, Bectrpena u Kpaituepa mo on- 
peqeseHmio mapamerpa «HeleopMupOBaHHoro» aycrenuta (puc. 3), T. e. Tex 
3HaveHHH Mapamertpa, KOTOpbIe JouI- 


*KeH Obl Obl HMCTb ayCTeHHT MIpH aeons 
KOMHAaTHOH TeMllepartype, eCJIH KaKUM- G 13600 (- 
MOO NyTeM MpeOTBpaTHTb MapTeH- 13300 
CHTHOe MpeBpallleHve. OTH anuHpre G13200 
ObIIH MOJIYYeHbI Ce YIOULHM o6pa- 2 G13100 

30M: CTPOHJlaCb 3aBHCHMOCTb Hapa- 8 gusuou 
MeTpa pellleTKH ayCTeHHTHBIX CtaneH  § g/zgolhs! 

B PYHKUMH OT COsep%KaHuA Werupyio- S gras} ts? 
Wero aleMeHTa IPH TIOCTOAHHOM CO- = & gyzn}* 
fep2KaHuu yrulepoda, KoTOpasd 3aTem 8 hee 
9KCTpalloviMpoOBallacb Ha HYJeBoe Co- = S giziuo AS 
Jlep*Kanue merupyroulero dulemeura. Oizo \SEr 
Puc. 3 noKa3blBaeT, YTO OCTaTOUHBIi Nies00 ANY 
aycTeHuT JlelicTBHTeMbHO HaxoquTcA nizoo™ 


B CKATOM COCTOAHHH, 4TO JOKHO 
YUMTHIBATbCA IPH MOCTpoeHuu OMH- 
CaHHbIX Bblilie rpaduKos. IIpu tem- Puc. 2 

fepatype MapTeHCHTHOH TOUKH ay- 

CTeHHT HE OKAT, WH NMOSTOMY IA . 
yCTaHOBJIeHHA COOTHOMeHuH Mey YeIbHbIM OObeMOM HM TeMMepaTypou 
TipeppalleHHA CyleyeT MoOb3O0BaTbCA MIA IKCTPaNOMAWMH NapaMeTpaMu 
<HelepOpMHpoBaHHOoro» aycresuTa mo pyc. 3. CoorBercTBylollee Mocrpoe- 


8 3600 = Z 
sp Ci i ie aaa oo PS 
§ eet le Re es 
SL, Coco OS St dedwahg odes | | 
8 ete beet eT LL toledo 


G2 Q4 G6 08 10 12 14 Y 
lodepwcarue C 


Puc. 3. Ilapamerpst ocTaTouHoro H «HeqepopMHpoBaHHOro» ayCTeHHTa pH 
KOMHAaTHSIX Temmepatypax (4): /—Mo H3MepeHHAM Ha Me€TPOBAHHBIX 
ctanax, J] — m0 H3MepeHHAM Ha OCTATOUHOM ayCTeHHTe 


HHe BbIMOHeHO Ha pc. 4. SHaveHHA Nepvosa pelllerKH 7-dasbl mp BbICOKUX 
TeMMepatTypax ObIIM B3ATbI 10 LaHHbIM paOorTbl (°), Ip KOMHAaTHOH Temmepa- 
Type —u3 KpuBoi J puc. 3, TeMMepaTypbl MapTeHCHTHBIX TOYeK — TO (°). 
V3 puc. 4 cnelyet, uTO B JeHCTBUTeIbHOCTH NapaMerp ayCcTeHuTa MIpu 
Temilepatype Hauasla MapTeHCHTHOrO MIpeBpallleHHA MIpH YyBeMYeHHM Cofep- 
*KaHHA yrueposa B CTaIM CYUleCTBeEHHO H3MeHAeCTCA. 
Jina mowyueHuaA HemocpescTBeHHbIX JaHHbIX O CHKAaTHH ayCTeHHTa MpH 
MaPTeHCHTHOM [peBpalleHHH Hamu OBI MpoBesleH cmelyioullui onpit. O6pa3elt 
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craiu c conep>Kannem 0,84% C, 16,1% Ni, 1,8% Mn, c Hu3KCH MapTeHCHTHOH 
Touxoli (—10°), nomBeprasicA 3aKaJiKe B BOLy OT TeMMepaTyp 930—950°. Tlocne 
Takoli oO6paOorKH OOpasell NpakTHYeCKH MOMHOCTbIO UMed ayCTCHUTHYtO cTpyk- 
typy. Ha ycranopke YPC-50M B xxeme3HOM M3u1yYeHHH M0 JIMHHM ‘(220) Obst 


Napamemp aycmexuma 


Puc. 4. 3aBHCHMOCTb NapaMeTpa aycTeHHTa pH 
TeMiepaTypax MapTeHCHTHOH TOUKH OT CosepKa- 
HHA yruiepoda BCTaIH. a — epopMHpoBaHHbli 
ayCTeHHT, O —Hee*OpMHPOBaHHbIH aycTeHHT 


olpeylemeH MapaMerp pellierku aycTeHuta. SaTem oOpa3ell B TeyeHve 30 MHH. 
BbIJ[ep2KUBaJICA pH TeMMepaType —74° (mpH sTOM mpHMepHo 50% aycTeHuta 
peBpalllayiocb B MapTeHCHT) HM BHOBb ONpeenAJICA NapaMerTp pellleTKu. Crepyro- 
WleH onepallveH ObllIo oOxuaxKeHue Jo 

Ta6auna 1 —-183° (creneHb npeBpatenusa oxon0 80%) 

WM TpeTbA CbeMKa IIA onpesemeHua Napa- 


SHayenne 4 
ees Cee anaseere,  Merpa. JIMHuM C yrulaMu OTpaxkeHHA OoNb 


oxsaxyenna, | npespamenun, | pemerkH IJHMM, ¥eM OT MocKocTH (220), uctOmb30- 

iS ° ayenx.~=—C“<éiBATb He Yfaslocb, TaK KaK ‘OHM CHJIbHO 

pa3sMbIBasIMcb. OTHOCHTeNbHan olwM6Ka 

4.40 Oba 3,596 IIpH HW3MepeHHuu NOCTOAHHOH pellerku 
— lh 50 3,589 cocTaBllAa 0,06%. 

—183 80 3,584 Pe3yJIbTaTb] OnpefeseHuaA Mapamerpa 


aycTeHHTa B 3aBHCHMOCTH OT KOJIM4eCTBAa 
OOpasoBaBlerocA MapTeHCHTa MpuBeeHbI B Tad. |. 

TakuM O6pa30M, MOIyYeHbl MpAMble JaHHble, NOATBepxKMawllNe c*KaTHe 
ayCTeHHTa NOM RO3eHCTBHeEM MapTeHCHTHOrO MpeBpallleHHusa. 

Cnelyet cuvtTaTb, TO MMelolMeca B IHTepatype (1,”) BbICKa3bIBaHHA O TOM, 
4TO IpeBpallleHuA AYCTCHHTa B MapTeHCHT HaCTYyMaioT B TOT MOMeHT, KOra ATOMbI 
*Kelesa B Y-pelleTKe COIMKaIOTCA WO BNOMHE ONpefemeHHOrO Mpefema, He 
COOTBETCTBYIOT eHCTBHTeIbHOCTH. 


Iloctynusio 
20 XII 1956 
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TEXHHYIECKAA PH3HKA 
10. Tl. HAKMTHH u O. A. ECHH 
TOK OBMEHA ME)K]Y DKUAKHM METAJIJIOM HW WIJIAKOM 


(ITpedcmaeaeho axademuxom A. H. Ppym«uneim 12 IV 1957) 


Jia yTouvHeHua Mu mpoBepku (*) 3Havenuli emKocTH ABolinoro com (Cz) Ha 
rpaHulle Metal — UWilaK MW CONpOTHBeHHA peakluu (R,), MOUYYeHHEIX Hamu 
panee (”) npu 50 ru, ObliM OCyLecTBJIeHbI H3MepeHUA B LIMpOKOM JMama3zone 
yacroT: oT 50 yo 17000 ru. 

OnpITE! NpOBosMHCh TpH TemMmepatypax 1480—1560° B neu yrombHoro 
CONPOTHBJICHHA, KYJa NOMelaJICA THTeb M3 NaBseHOH OKHCH MarHHsa. TouKue 
HaKJIOHHbI€ H BepTHKaJIbHble KaHaJIbl ero (puc. 1) npuMepHo HanmowoBuHy 3a- 
NOJHAJIMCb 2KHIKMM MeTaJJIoM (°), a BbIllle ero, B LeH- a 
TPpaJIbHOM OTJ@I€HHH M BEPTHKAJIbHLIX KaHaslaxX, Haxo- 4 5 
Wwici pacniaBeHHbIH wyak. O6a smekTpoqa uMemn 
OMMHAKOBbIM COCTaB H PaBHY!O MOBepXHOCTb KOHTAaKTAa C 


makoM. IIpu ee onpedeeHuH YUHTbIBaJIOCb, YTO B Y3KUX 
KaHaslax (f = 2,75 MM) rpaHulla pa3fena cba3 uMesa / 
Mourn ccepuyeckyio dbopmy. Onno rpaduTosple, a B 2 


caryuae %Kee3a HW MapraHlia — BOJb@paMosple, TOKOMO- 
BOJbI MpHCOeAMHANHCbh K MOCTY MepeMeHHOTO TOKa JIA 
W3MepeHHA eMKOCTel HM CONPOTHBJIeEHHU, KOTOPHIM NMTAJICA 
OT reHepaTopa 3BYKOBOM 4acTOTHI, MpHueM aMIVIuTya 
HalpsxKeHuA Ha AYeHKe He MpesBbliliata 15 mB. C no- 
MOULbIO JBYXJIaMNOBOrO YCHJIMTeIA TOK, H3MepAeMbIi 
HYJIb-IIpHOOPOM, MpelBapHTeMbHO YBeHUMBaJICA MpH- Puc. 1. Odumit Bug TH- 
MepHo B 200 pa3*. Tid: 1 — HakKsOHHBIe 4 

Kak loka3aJIM U3MepeHHA, BeHYMHA eMKOCTH C, T0- ee Re ah 
UTH H€ MeHsANlaCb C YBEJIMYCHHM YACTOTLI MepeMeHHOTO qany, 4— yentpanbuoe 
TOKa. ITO FOBOPHT O MaJIOH KOHILEHTPallMH OMpeseAlO- orsenenne, 5—ToKonos- 
mux nmoreHiuvant uonos (°). IlocmeqHee cormacyetca c BOJpI 
panHee BbICKa3aHHbIMH cooOpaxKeHuamu (7) oO TOM, 4TO 
NOTeHIMasl Ha UCCIekyeMoH TpaHulle cas OOpasyeTcA MyTeM Mepexosa HOHOB 
*Kenesa H3 MeTavwia B Wak. CojlepskaHve 9THX HOHOB B 9JIeKTPOMTe OObIMHO 
HeBeHKO (oKouio | Bec. %) HB OOKayKe ABOMHOrO COA HaxXOAATCA Mpeumy- 
UeCTBeEHHO [pyre KaTHOHbl. 

Tlpu orcyTcTBuM NoceqHHX B Wake ClelyeT O%KUAAaTh AupysuHoro crpoewns7 
STOM OOKNAaIKH H MOHWKeHHOTO 3HAYCHHA CMKOCTH DBOHHOrO culos (3). OnbiTEt 
NOATBepAMIH OKUZanuA. JA rpanuupi ciaza Fe, C (4,3% C) c 6opHbim aHruy- 
PHNOM, Cofep»xaliuM oKos0 1,54% FeO, Oba NomyueHa BeCbMa MaJla‘l EMKOCTb 
4,6 »F/cem?. CpaBuutembHO MpouHad CBA3b KaTHMOHOB 2Kesle3a C paciaBoM 
OOYCIOBUIa H HeOO/IYIO BeEMYMHY TOKa OOMeHa, a uMeHHO | Ma/cw?. 

Hanporus, BBeseHHe B 2NeKTPOMUT OoMbIWOrO KOJIMYECTBA KATHOHOB Hat- 
pun (39,3% Na2O, 59,46% BeOs, 1,24% FeO), koroppie, pacnoularaacbh B 
OOK lake JBoHOrOo COA, WpakTM4eCKH HKBUMpy1or ee Audpysuocrp, ro- 
BLICHJIO EMKOCTb JO HOpMaJIbHOM BeMYHHEI, T. e. No 15,3 pF/cm?. Tok oOmMena 


* B mMonraxe mocta, reHepaTopa u ycuuTeia mpHuumMan yaactue H. I]. Hukutuu. 
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yBeHUMICA pH sToM Zo 120 Ma/cm?, BepoaATHO BCMeACTBHe pesKoro oca6u1e- 
HHA CBA3H KaTHOHOB 2Kele3a C pacmllaBoM. 

Kak 4 cmeqoBaulo OxKHaTb, IPHMeHeHHe BbICOKHX YaCTOT CHJIbHO NOHH3HJIO 
conporupjenue peakiun. Ilo HaliqenHbiM 3HayeHnaM KR, Obl NOACUMTAHbI TOKH 
At. . OKa3as10Cb, UTO; BEIMYHHA UX [VIA CiVIaBOB Kese3a ONpPe- 
JIeAeCTCA JIMLLb KOHMeHTpauneli MOHOB NociefHero B WwIaKe. Tak, y MByx 
pa3IHUHbIX 9uleKkTponuToB: 1) 30,2% CaO, 54,0% SiOz, 15,0% AleOs u 
2) 37,2% CaO, 24,0% SiOz, 38,0% AlzOs, coxep»Kalllux paBHble KOHIeHTpa- 
uuu xee3a (0,8% FeO), rok o6MeHa ana cnuapa Fe, C (4,3% C) oKasauca 
OMHaKOBbIM HM paBHbIM 65 ma/cm?. Mnaye TroBpopx, 3aMeHa 3HAYMTEJIbHbIX 
KouMuectB SiOz wa AlzOzs He oTpa3Hmacb Ha BeJMYHHE io. 

Tlogo6upim xe o6pa3om Ha rpanuue ciiaBa Fe, Si (44,9% Si) c mepBpiM 
IIaKOM TOK OOMeHa OCTasICA WpakTH4ecKH TeM xe, 00 Ma/cm?. HeOombuloe cHu- 
2KeHHe ero OOYCOBeHO YMeHbIeHHeM KOHIeHTpalluw FeO B uaKe Jo 0,04% . 
Hanporus, Nopbliienve cosepxKaHun mocieqHero BefeT K YBeJIMUCHHIO Lo. 
Tax, aa cnmaspa Fe, P (19,8% P) u waaKka 28,44% CaO, 65% P2O;5 u 
6,56% FeO tok o6meua coctapann 260 ma/cm?*, ana rpanuue Fe (28% FeO, 
13% CaO, 35% SiOz, 24% AlsOs) on Bospoc Jo KomoccambHO BemmunHB! 880 
a/cm?. CxofqHad 3aBHCHMOCTb Mexky ip HM KOHMWeHTpallvel HaOlOJanacb HM B 
BOJHBIX pacTBopax (*). 

IIpupeyeHuble (pakTHI elle pa3 CBHeTebCTBYIOT O TOM, YTO ONpee/AIOMLHM 


OOMeHA fy = 


NOTCHWMAa MpoleccoM Ha STHX IICKTPOAaX ABMAeTCH OOMCH HOHAMH 2Kevlesa. 
Hecmorps Ha Oosbuive COsepKaHuA KpeMHHA, KaJIbILMA, aIOMMHUA HM Cocopa, — 
OHH He OKa3bIBalOT 3aMeCTHOLO BJIMAHUA Ha BeJIMYMHY iy. OTO OOYCMOBMCHO TeM, — 
YTO HOTeHUHasIbI YKa3aHHbIX 9/IEMCHTOB 3HAYHTeIbHO OTPHIaTesbHee *Keesa. 
Wx vous 460 mpouno cBa3aHp c umaKkom (Si, Al, P), mH60 HepacTBOpHMBI | 


B x*eese (Ca). 

Ecam 2Ke BBeECTH B 3JIEKTPOJIMT HOHBI, 3JIEKTPOXHMHYECKHH MOTeHIHas KOTO- 
pbIx OM30K K %Keesy, TO BeMMYHHA TOKa OOMeHa BO3pacTaeT. TakKuM HOHOM 
aBasetca cepa. JleicrBuTembHO, Ha rpanulle pa3gena Fe, C, S (4,2%C, 0,13% S; 
41,53% CaO, 40,2% SiOz, 14,2% AleOs, 1,72% FeO, 2,25% CaS) mocne 
BbIep2XKKH CHCTeMbI OKOJIO JBYX Y4acOB pH TemMMeparype ombira TOK OOMeHa 
OKa3aJICA PpaBHbIM 145 Ma/cm?, T. e. IpPHMepHO BABOe OOMbIIMM, YeM B IIpHcyT- 
CTBHM B Ilake TOJIbKO MaJIBIX KOJIM¥eCTB MOHOB *Xeme3a (1—2%). 

Jia cnaBoB Maprauila Oplia HalieHa aHaJIOrM4Had 3aBHCHMOCTb BeMUMHbI 
TOKa OOMeHa OT KOHILEHTPallHM HOHOB MapraHlla B 2eKTpoMUTe. Tak, Avia Waka 


I 


(1) 3amena cnmaBa Mn, C (6,8% C) na Mn, Si (19% Si) ymMenbmumuaa ToK 06-. 


MeHac 75 jlo 60 ma/cm?, BepoaTHO BCJeACTBHe CHH2KeHHA KOHWeHTpPalun 
MnO 8B oaextpomute c 1,4 go 1,16%. Wepexoq k muaky c 6onbumMM 
cofep»anHem MnO pe3xko mosbicua BelMuHHYy i). Ha rpanuue Mn (36% MnO, 
14,5% CaO, 24,5% SiOz, 25% AlsOs) rok o6MeHa Takxe BOSpOc JO KOMOCCaNb- 
HOH BemMunHE! 1100 a/cm?. 

Takue rpoMayHble TOKM Heb3A OODACHHTb UCXOAA M3 MPAMOM Mponopltuo- 
HaJIbHOCTH BeIMYHHbI iy KOHIWeHTpalluam FeO uau MnO B uiake. B camom ene, 
WOnycKaad flake, TO Ha rpaHulle C MeTaJJIOM BO3HHKaeT TOHKHH COM Waka, 
COCTOAIMH TOMbKO u3 FeO uw Mn, nomyyuM TOK OOMeHa B HECKObKO aMnep Ha 
1 cm’. Takaa BemuunHa O1M3Ka K HaiiJeHHOli MeTOJOM palMOaKTHBHBIX 130- 
TomoB (22 a/c?) (°). BeposTHo, B Halllem cmy4ae HapsAy Co CpaBHUTebHO Med- 
JIGCHHBIM MepexOJOM HOHOB %Kee3a HW Maprauila U3 OHO CPasbl B APyryro umes 
MeCTO OBICTpbI OOMeH 3JIeKTpOHaMH, T. e. Mepesapagka Me** yo Me?* n o6paruo. 
Oua Oblyia OcO6eHHO HHTeHCHBHA B KOHILCHTPHpOBaHHEIX pacrBopax FeO u MnO, 
OoratpIx FezOs u Mn2Os, uro, Mo-BHAHMOMY, H OOyCIOBHIO BeCbMa BLICOKMe 
TOKH OOMeHa. 

Bonbuive sHavenua ig B cayyae Fe u Mn rosopst o anol BeposTHocTH 
NOABJICHHA XHMHYECKOM NOMAPUSALMU MPH SeKTPOMH3e AKeMesHCTHIX UM MapraH- 


* B sTHX H3MepeHHAX MpHHuMan yyuactue E. C. Boponuos. 
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LOBMCTHIX WIakoOB. JfelicTBHTeIbHO, OMbIT MOKasbiBaeT YTO OOHApyKennas 3fecb 
IOAPH3alUA ABJIACTCA KOHICHTPalHOHHOH (°). 

B 3aksuoueHHe conocTaBHM 
3AKOHOMEPHOCTH, Ha6viojae- melon? 
MbIe J\JIX TOKOB OOMeHa, C Ta- 
<OBBIMH JIA MOBepXHOCTHOrO 
Sn) WM MexcbasHoro (sy) HaTa- 
KeHHH. Ha puc. 2 npuBeyeuni 
3e IMUHHB! Sy HW oy JIA CiIaBOB 
fe—C, Fe—P(*7), Mn—C 
8), Fe—Si, Mn —Si. 3uaue- 
MUA Sp MOJTYYCHbI METOJOM Ma- 
<CHMaJIbHOrO = laBJIeHHA (9), 
3m — coBMecTHo c C. VM. IIo- 0 
1@JIb METOOM CHAYeH {KallM. 


ia cnasop Fe—Cu, Fe-~P 
eMUHHA 5, Malo OTmMuaeTca Puc. 2. 3aBuCHMOCTb MoBepXHocTHOrO (a) 4 Mem(as 
si 5 6; Horo (6) HaTaxKeHuu QA cumaBos: 1 — Fe—C (39% 
Bt ot CaaBOB Fe ——~S1 CaO, 35% SiOz, 26% AleOs); 2— Fe—P (39% CaO, 
i Mn —Si c Bbicokolt KOHeH- 35% SiOz, 26% AlxOs), ¢—Mn—C (25% CaO, 
rpaluen Si Bemu4uHa oy TakxKe 63% SiOz, 12% AlzOs);_4— Fe—Si (25% CaO, 
MM3Ka K 3, WUCTOrO Kpemuun 63% SiOz, acy coe noe (25% CaO, 
10). Dro yKasbipaeT Ha ca6oe a ai ciate gay 
s3AMMOJ[CHCTBHe MeTaJJa C BTOpoOli cpasol, T. €. C WaKOM, coflepxKamumM CaO, 
10, H Al,Os, TO cormacyeTca c MaJIbIMH TOKaMM OO6MeHa. Ilo-Bugqumomy, 
1 qa Mn—C sewmunupl op Uicy JOMKHbI pasiMuaTbca Mawo. Hanpotues, 
sBeeHve B wiakK MnO pBeyeT Kk yBemM4eHHIO TOKa OOMeHa H K CYLIeCTBeH- 


1OMY CHH2KeHHIO BeJIMYHHbI oy JIA Maprauua (8). 


0 20 30 W SW 60 2 80 Yam 
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TEXHHYECKAA PH3HKA 


Ujen-Koppecnonjent AH CCCP HW. A. OXMHE 


MHTEPHPETALMSA OBLUIETO YPABHEHHA MOJISYYECTH METAJIJIOB | 


B paG6ore (1), ucxoqa H3 [HCIOKaUMOHHbIX TipeycTaBvieHu, OblO MOKa- | 
3aHO, YTO CKOPOCTh NoO3yyecTH Up, = dz,/dt MponopuMOHasbHa KOJIMYeCTBY 
JMCNOKaluil, MOATOTOBJICHHbIX K J[BHXKCHHIO B MOMe€HT BpeMeHH f: 


Up = AW, /(1 + at)” ana s3aTyxatouleH movusy4ecrTH; (*) 
Vp = AW, (1+ at)” aaa TousysecTH Cc yBeJIMUMBAaIOIeHCA BO BpeMeHH 

CKOpOCcTBIO, § (#*) 

rye A, « H m—KOSPPHUHeHThI, 3aBMCAMMe OT NPHpOAbl MeTadia HM YCIO- } 

BUM onbira; Wy— KomHMUeCTBO JMCOKAWMH, MOJTOTOBJICHHbIX K J{BUKeHHIO | 

B MOMeHT Hayasia onbita (¢t = 0). : 

Ucxoqax 43 9THX YpaBHeHHH, NOJyualoTCA OCHOBHbIe ypaBHeHHA KPHBBIX | 


NOJI3yuecTH, IKCHEPHMeCHTAJIbHO YCTAHOBJICHHbI€ pa3sJIMUHbIMH aBTOpaMH: 
WIA 3aTyXalollel MosmsyuecTH (H3 ypaBHeHHa (+#)) 


fae eee 1 

phe sea! haa mpw m >|, 

ep = “ein (1 + af) upu m=1; 
AW, 


(1 bat" — 1 npu m<1; 


@ i) 
JIA MOJISyYeCTH C MOCTOAHHOW CKOpOcTbIO 

ep=AWot upn m=0; 
WIA MO3yYeCTH C BOspacTalolleH CKOpocTbIO (H43 ypaBHeHHA (*+*)) 


AW, 
J aevicagsee yy le + at)"+1— 1] npw m=1. 


YuuBepCaIbHoCcTh ypaBHeHuit (*) u (**) HW HX XOpPOLad CormacoBaHHOCTb 
SKCIePMMCHTAJIbHBIMH JAHHbIMH, NOJYYeHHbIMH Ip HCMbITAHHM B Pa3JMUHbIX, 
YCIOBHAX H WIA PasHbIX MO NpHpose MeTa/JIOB MW CwaBOB, 3acTaBAAeT 6omee 
AeTaIbHO paccMoTpeTb *u3sH4ecKy!O CyMMHOCTh Tex KoapPHUWeHTOB, KOTOPpEIE) 
BXOJAT B 9TH YpaBHeHHA. 

PaccmaTpuBaad YHCO WMCMOKAalMi, MOATOTOBMCHHbIX K JBH2KeHUIO B LaHHbitic 
MOMEHT BpeMeHH ¢, HEOOXOAMMO JONYCTHTb, UTO B MeTaJIe, HAXOALLEMCA NO Ha-| 
MpAKeHHEM T,=cConst, BbISBAaHHBIM JleHCTBHeM BHEIIHHX CHI, HMeIOTCA elie 1 Upy- 
PHe 3aflepxKaHHbIe MpPeMATCTBHAMH JMCOKAaWMH, KOTOPbIe B JaHHbIlt MOMeHT 
NpeOHONeTh STH NpenATCTBUA He MoryT. JluA NpeodomeHuA npensATCTBHL Cc 6omb; 
(IMMH KPHTHYCCKUMM HaNps2KeHHAMH tT, > T, HEOOXOAMMO YBeMMYMTS Hanps-| 
*KCHHE T HH MYTCM YBCIMYCHHA BHEIMHUX CHV (TOT Cy4ali 3yecb He paccmaT-! 
puBaeTcA) HIM MyTeM TepMuyecKo cbiyKTyalluu. Qheprua aKkTuBalluy, HeOOXO-| 
AMMaA [WIA OCYULCCTBICHHA STOTO akTa TaCTHueCKO edbopMallun, Jou KHa 3a: 
BHC€Tb OT Pa3HOCTH BeNMYMH 7, H Ty. 
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Pacnipeqesienue 3afepKaHHblX JUCIOKalMi, paBHO Kak HM HCTOUHUKOB UC /O- 
allMH, MO BeJIMUMHe KPUTHYECKUX Hallpsx2KeHUH MOXKHO MpelCTaBUTb B CeLyi0- 
em Bue. IIpexme Bcero cuekyer passuyaTb AMCMOKAlHN, pacnoslOxeHHbIe Ha 
DPaHHaX 3epeH, OT WUCNOKallMu B CaMuX 3epHax. Ha rpanullax 3epen HanOoub- 
lee YMCMO AMCMOKAUN NOJKHO ObITh C OTHOCHTeIbHO MaJIbIM KPHTHYECKMM Ha- 
PAXKeCHHEM, KaK 9TO CXe€MATHYeCKH IpeycraBmeno mune abc (puc. 1). 

K TakOMy YTBep%eHHIO MOMKHO MIpuliTH No ceLyIOuLMM cooOpaxKeHHaM: 

a) Ha rpaHulax 3epeH JWIMHa JuCNOKalluit JOmKHA ObITh OTHOCHTebHO 
OMbINOM HM COOTBETCTBOBATb 3aMeTHOH Oe MpOTAKeHHOCTH TpaHHbl JBYX 
OMpHKaCalolluXcA 3epeH; . 

6) cmehyeT OARKUJaTb, YTO MHbI MCTOUHNKOB AUCOKalMH (paBHO Kak u pac- 
rOAHHA Mey 3aepKaBWIMMH AMCNOKalMH NMpenAaATCTBuAMM) OyAyT TakxKe 
MeTb Ha rpaHullax 3epen OO/IbuUIyIO BeEIMYHHY, YeEM B CaMHX 3epHax; 

B) SKCMe€PHMeHTAaJIbHbIe JaHHble MOCNeIHUX MET OMHOSHAYHO NOMYepKUBAIOT 
yVUECTBEHHY!0 SPeCKTHBHOCTh M@XK3ePeHHON MaCTHYHOCTH B HavaJIbHOM 9TaNe 
jmacTHyeckoro JepopmMupoBaHHa. 

Bce 9To Mo3BouAeT WIA Mexk3e- 
CHHEIX OOmacTeli paccMaTpuBaTb 
PHBYy10 pacnpeseleHuA TucIOKalluli 
O BeJIMUHHE KPHTHYeCKOrO HanpsxKe- 
MA C KpyTO OOpbIBalolluMca yuact- 
oM ab, C MaKCHMyMOoM B TOUKe J 
PH OTHOCHTeIbHO HH3KHX KPHTHYe- 
KUX HallpAKeHHAX H MWaBHO Mayaro- 
[MM yuacTKoM bc. 

MHott JomKHa ObITh KPHBasA pac- 
peqeseHHA ZMCIOKawMH MO BeHUH- 
€ KPHTHYCCKMX HallpAxXeHHH BO 
HYTPH3epeHHbIX OOsactax. Mbpr ee Deets 
XeMATHUECKH IIPHHHMaeM B TOM BHJe, 
aK 9TO IpelcTaBseHo Ha puc. | Kpu- 
oH def. MaxcuMyM (ToUKa @) 3TOM KPHBOH CMelleH B OGsacTb Gosmee BbICOKHX 
PHTHUeCKHX HallpAxKeHHH, UW KPUBaA PaCMpocTpaHAeTCA JO BECbMa BbICOKHX 3Ha- 
eHHH + (HHUA ef), HOO B 3ePHAX MOXKHO, KOHEYHO, BCTPeTHTb WH HCTOUHUKU 
ucNOKaluH C OUeHb MasiIOH AMHHOH, HM MpenATCTBHA, paccTOsHUuA Me*KY 
OTOPbIMH BeCbMa MaJIbI. 

[na ympoujeHua OTOPOCHM 4aCTH KPHBbIX pacnpeeseHHuA, pacnoo*KenHble 
epee TOUKH T;, H OYeM CUHTATb, YTO 9TA TOUKA COOTBETCTBYeT Npefedy Teky- 
ocTH (ynpyrocrn) ts. TakxKe OTOPOCHM YaCTH KPHBbIX, PaciOsOMKeHHble NlpaBee 
UKH L, H3-3a BbICOKMX 3HaveHHH tT, HE HMeIOWIMX NpakTHyeCKOrO 3HayeHHA. 
iCXOJA M3 TOM CXEMbI, MOXKHO MpPeCTaBUThb CeLYIOWyloO KapTuHy Nosyyecru. 
larpy3HB OOpa3ell O HaNpsAxKeHHA 7), MbI BBEJEM B JeHCTBHe BCe JMCNOKAlMN, 
DUTHUeCKHEe HallpAXKCHHA KOTOPHIX t < 7,. Hayanbunan AecsbopmalluA pH 3TOM 
IPEMeMHTCA MVIOWLaLAMU, pacnomoxKeHHbIMu seBee WHHAH MM’ u o6pasosan- 
pIMA M@XKy OCbIO aOciucc u yactamu KpuBbIx bc u de. IIpu sToM HaMOowbIyIO 
bdbeKTHBHOCTb B 3TOM CyIYYae TIPOABUT MeXxK3epeHHaA MlaCTHYHOCTb, KaK 9TO 
AHO TIpH CpaBHeHHM OPAMHAaT KpuBbIX bc uv de npu t = 7. Ho Tex nop, noKa 
AIIPAKeHHe He CTaHeT OoNblle, YeM 71, MpHdalllenue AeopMayun He Oyyer 
MeTb Mecta. Hosple HCTOUHHKM AMCIOKauWH, paBHO KaK HM 3alepxKaHHbIe JMC- 
KAM, MOLYT MpHiiTM B JelicTBMe HU TOra, Kora 3a cyeT TepMM4eCKO 
IYKTYAaUH HaNpsxKeHHeE B HUX MOBbICHTCA NO BeMUMHDI tT, + dt u Combe. 
TOT Mpolecc BbISOBeT HOBbI CKaYOK MacTHYeCKON AecopMalluu, BeMYNHA KO- 
poro GyLeT Mponopluonabua OPAMHaTaM KpuBbIX pacupesenenua. IIpu STUX 
‘aukax mpsmMat MM’ Oyyer «mepemematecs» Bipaso. Hous MeXK3ep eHHON 
laCTHUHOCTH Ip 9TOM GymeT CO BPeMeHeEM YMeHbINAaTbCA, a BHYTPHSEpeHHOH — 
3CJIHUMBATbCA. . 

YoaBHeHHA KPMBbIX paciipeseeHuA No BeMMYHHE KPUTHYECKUX HalIpsyKe- 
Ali KaK JIA HCTOUHHKOB AUCMOKAWHU, Tak HW JWIA 3aep%KaHHbIx AMCNOKAMN 

5* 6% 


"%y 


yO HacTosilero Bpemenu He ycranoByeHo. IIpuMem A HHX 9KCIOHeHIMAJIbHbII 
3aKOH, C4uHTad (WIA tT > Ts) 
Ng=Ngsexp[—C,(t—*s)] Aaa rpanut sepeH u On0KoB, (1 


N;= Niexp [C;(t—t;)] uA Tela sepHa H 6JIOKOB (2 


(rouxa Ns campaetca c TOKO d Ha puc. 1). ( 


PaccMOTpHM B TepBylo Oyepefb NOsyyecTb Ha TpaHHax s3epeH mp! 
IpHJIOKEHHOM Hanps>KeHuH 7. Uncno _ucnoKanuMh d(Ng)y C KpHTHYeCKY 
HallpAXKCHHEM Tt, >> 7%, OCBOOO*KaloleecA OT MpenATcTBuH 3a Bpema dt, 3a 
BHCHT OT OOUlero 4UHCIa TaKUX AucNOKauHu (Ng)y H OT BePOATHOCTH NOBb 
INCHHA HallpsxKeHUA t, JO Tt; MyTeM TepMMYeCKOH aKTHBalHH 3a Bpemsa d 
Jina tyHKuUHH BepOATHOCTH 


f (t,—%) dt = vdtexp[U (t, — %)/RT], (3 


rye y— uacTota KoeOaHuA 3ayepxKaHHbIX uCMOKaWwHH. Takum o0pasow 
iA Tpanny 3epen (puc. 1) 


d(Ng)x = — (Ng)x f(t —%) at. (4 


OctaeTCA OTKPbITbIM, KaK BbIPa3HTb SHEPHiIO AKTHBHPOBaHHbIX HalipA 
*KeHHH U (t,— 7). Bexkep (?) cunTaer ee NponopiyHoHabHow (t, — 7%) 
Morr (%) mpHHumaet ee ~ (ty — 71), a Korrpess (4) cantaet ee ~ (t, — %| 
IIpumem ee pasuolt U (t, — %,) = B(t, — 7). Torga, ucnomb3ya ypaBHeune (1 
—B|CgkT 
(Niece 
d = — eee 

(Ng)x (Ng)x Wz) 


g)x 


dt. @ 


Unterpupya 3T0 ypaBHenue, IpHAHHMasd BO BHUMaHHe, uTo upu ¢t = 0, uMee| 
(Ng)x = (Ng)1, HOJTYdaeM q 


B Oe PIS | 
(Creare [1+ cert] ( 


HaJIbHOCTH, Q@ — BeJIMUMHa CMHHYHOTO aKTa CKOJIbKeCHHA, T. €. MpOUsBEl 
yeuue us BekTopa Broprepca Ha BeMYMHYy ToWagqu mpoGera oHOh Aucac! 
KallHn. | 
ConocTaBiia ypapnenue (6) c ypaBHeHvem (*), BHM, 4TO JIA 3aT)| 
xaromlel WomsyuecTu 
NE B CRT 
ncrignerenpat vA Geir eee) eae ee ee 
asi Wo = (Nei; Caer pat 
. kd) BHYTPHSEPeCHHOK NOsISyYeCTH HEOOXOAHMO UCXOMUTb U3 ypaBHeHuA (2'| 
AHANOPMUHble PaccyKCHUA MPMBOAAT K KOHEYHOMY pesysbTAaTYy | 


ny} vB CERiITs 7 
t : CG 


(0p)¢ = ay (Nd1 [1 +a t 


T. €., COMOCTABJIAA C YpaBHeHHeM (#«): 
‘ vB C,kT 
A=ay, Wo=(Nis e= Gers m=. 
CyMMapHO CKOpocTb mou3yyecTH OyyeT paBHa 


Up = (Up)g + (Up)t- 


CieqopatebHo, KPHBYIO Tomsy4uecTH cylefyer paccMaTpuBaTb Kak cmaranl 
UkyioCA M3 ABYX KPHBbIX: KPUBOM 3aTYXalouleH Mosy4ecrH, peryupyemoli mpi) 
eCCaMM, HAYUMMM Ha TpaHullax 3epeH, M KPMBOM C BOspacralollel cKepocTD| 
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OJIZYHECTH, KOHTPOMMpyemMou MmpolleccaMu, HAYUIMMU BHYyTpH 3epen. [lepspie 
puBble NoyualoTcsd Mocle MHTerpupoBaHuA ypaBHenua (6), a Bropple — mocue 
HTefpHpOBaHHA ypaBHenus (7). 

Takum o6pasom, Kosdpuuuent A xapakTepusyer crpyKTypy MeTaina — Be- 
WuMHY BeKTOpa Bioprepca u moulaqM mpobera OHO UCNOKalMN, HHbIMH 
fOBAMU, WIHHY AucNOKalluu. Kosppuunert Wy 3aBHCHT OT KpuMBOM pacripe- 
eJICHHA U, CMeOBATebHO, OT BEJIMYHHEI NpHsORKeHHOTO HanpaxKeHuA. Kosd- 
MILMeHTEI 2Ke & HU /M 3aBUCAT OT KPHBOH pacnpenweteHua (4TO perymupyerca 
ospputtuentom C, umn C;) uM OT 9Hepruu aKTMBalluN HanpsAxKeHUH (YTO pery- 
upyerca KosddPullueHtoM B), HeoOxo,uMOH JIA BKIIO“eHHA B JelcTBHe Tex 
MCNOKalW, KPHTHYECKOe HalpAXKeHHE KOTOPLIX Tt; OOMbIUWe BeEMMYMHI MpUsio- 
<eHHOFO HallpsxKeHHA 71. O6a Kosdpuliventa « WH m 3aBHCAT elle M OT TeM- 
eparypp (RT). a 


Tloctynuao 
21 V 1957 


HMTHPOBAHHAS JIMTEPATYPA 


1Y. A. Oganuur, Joknan, mpowitanuetit Bp anpene 1956 r. Ha Kontbepenunu no x%apo- 
pouHoctu, C6opx. Tpyos, 2, M3. AH CCCP, 1957. *# R. Becker, Phys. Zs., 26, 919 
fr). = N. FM ott, F. R. N. Na bear.t.o, ProcsPhys: Soc.,-52,°86 (1940). “AH. 
-ottreli, Dislocations and Plastic Flow in Crystals, 1953, p. 200. 
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Hokaage Akafqemuu nayx CCCP 
1957. Tom 116, Ne 1 


XHMH A 


tO. A. APBY30B u T. A. MMA 


PEAKUMK AWEHOBbIX YIJIEBOJOPOJIOB 
- C-HATPOSOCOEAHHEHH AMM 


MNPHCOEAMHEHME NERTAQMEHA-1,3 K HATPO3O0BEH30J1Y 


(ITpedcmaeaeno axademuxom A. H. Hecmeanoeoim 19 IV 1957) 


/ Panee ObII0 MOKa3aHO, YTO COMPAKeHHbIe AMeHOBbIe yreBOLOposbl pea- 
THPYI!OT C APOMATHYECKHMU HUTPOZ0COEAMHEHHAMH TO CXeMe JHeHOBOFO CHHTe3Aa 
€ OOpas0BaHieM MponsBoMHEIx 3,6-yHrugpo-1,2-oxcasuna (1, 2). 

Llembio WaHHOM paOoTb! ABJIANOCb BbIACHeEHHe CTPOeHUA MpOmyKTa mpucoe- 
uueHuA Nentasvena-1,3 kK HUuTpPO30G6eH3ONY. 

PeakUus JMeHOBOrO CHHTe3a C YUACTHEM CONPAXKeHHbIX AHeHOB HECHMMeTpH4- 

HOrO CTPpOeHHA M3y4eHa Ha pxAe mpHMepos. Tak, pu peakiwu mentaquena-!,3 
'-C aKPOJICHHOM, aKPHJIHHTPHJIOM, MeTHaKpwaTOM, MeTHIMeTakpusaToM, 
STUJIKPOTOHATOM, CTHPOJIOM ObIIH MOyYeHbI HOO O-M30Mepbl, WH60 CMecH Ux 

C M-H30MepaMH C pe38KHM MpeobayaHuem o-u30Mepos (°°). IIpu konqencalluu 
| w30TmpeHa C aKPOJICHHOM, AaKPHJIHHMTPHJIOM, MeTHaKpHsaTOM, MeTHJBMHMI- 
Ke€TOHOM, XJIOPMETHJIBHHHJIKCTOHOM, STHJICHCYbPOXJOPHAOM GObuIM MOYy4eHbI 
_ n-uszomeppi (*,1°1”). Ipa peakunu amKOKCUMpeHOB C aKpOJIeEHHOM, aKpHIHUTpU- 
_ JIOM, M€THJIBUHUIKeTOHOM OOpa3yroTca n-u3omeppi (121°). IIpu konwencaluu 
xjloponpeH#a HW dTropompeHa C MeTHJIAIeTHJICHHJIKETOHOM ObIIH MO Y4eHbI 

n-uzomeppi (?%,'”). IIpu peakunu xmoponpeHa Cc akpHJIOBOH KUCIOTOH Nomy4eH 
_ n-uzomep (38). 

OTH JaHHble XOPOUIO COrmacyloTCA C HOHHbIM MeXaHH3MOM peaKUHu MeHO- 
BOrO CHHTe3a, 3aKJIIOUAIOWIUMCA B Mepesaye SIeKTpOHA OT AHeHa K AMeHODUIY 
¢ O6pasoBaHHeM HOHHOrO KoMMVeKca. Bropol crayuel mpollecca ABsAeTCA Me- 
perpyimupoBKa WOHHOTO KOMMeKca C OOpa30BaHHeM yCTOHYMBOTO ayKTa 
(19 20) 

Ojuako B pxe pabor 6bIIM NOyYeHbI pesyIbTAaTbI, MpOTHBOpeyaliiue HOH- 
HOMY MeXaHH3My peakIlMM JMeHOBOro cuHHTe3sa. Tak, IIpH peakiwu OyTafMen- 
1,3-Kap6onosoit-l-KucnoTbI Cc akpHuopo KucnoTro Anpgep (”) nomyaun 
o-u3oMep. IIpu peakluu xJopanruspufa Oytaquen-!,3-KapOonopoi-1-KUCJOTHI 
C XJOpaHTHApHAOM akpHAOBON KUCJOTHI Tak2%Ke Obl NOMY4eH JIMIb O-H30Mep. 
Ha ocuopaHuu 2THX aHHEIx Ambyep Clenal 3akmoyeHHe, YTO peakIlMA [ue- 
HOBOrO CHHTe3a MMeeT KPHMTOpawMKaJIbHbIM MexaHu3M. IIpu konencallun 
1-(n-nurpodenun)-6yraquena-1,3 c akpHuJIOBOH KUCNOTOH WM 9THakpHiaTOM 
Ponn u Kolinep () nomyunan sub o-“zomeppl. IIpa peakuun 1|-nuan6yra- 
quena-1,3 c MerumakpHuaToM uv 3sTHJaKpuuiaTomM Cualigep u Ilyc () nonyunau 
0-u30MepbI. ABTOpPbI CKJIOHAIOTCA K BbIBOLY, ChenaHHomy AsbepoM, 0 pasuKasb- 
HOM MeXaHv3Me peaKUMM JHeHOBOrO CHHTE3A. 

Bompoc 0 MexaHW3Me peaKIUMM AHeHOB C HATPO3OCOeMHEHHAMH JO CHX MOp 
He oOcyxyaica. Ecam npHcoequnenve neutamqvena-1,3 Kk HHTPO3OOeH30IY HeT 
lO HOHHOMY MeXaHH3My, TO JOuDKeH OOpazoBaTbca 6-3aMellleHHbI usomep fa, 
BO3MOX%KHO C MpHMecbiO 3-3aMelleHHoro u30Mepa 16. | 

J[na ycraHOBeHHA CTpoeHHaA MpokykTa MpHcoeqMHeHHA meHTaquena-1,3 
K HUTpOsO0GeH3O/Y Obl H30paH MyTb, MPHMeHeHHDIM paHee Mpu YCTaHOB/JeHHH 
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CTPOeHHA MPOLYKTOB MpHCOeAMHEHHA AMeHOB K apOMATHYeCKMM HHTPosocoesH - 
nenuam (1, *). [pu poccranopenun agyyKtos la uv 16 wHHKOBOM MblbIO UM YK- 
CyCHOH KUCJOTOH JOJ2KHbI OOpasoBaTbCA AMHHOCIMPTHI IIa u I16, Koroppie 
MOXKHO HpeBpaTHTb B MalleTubHbIe mpousBoguple I1la u ITI6. IIpu oxucneHnu 
MepMaHravaTOM KaJiMA [MallerHJIbHOrO MpOHSBOAHOFO Illa omen NouydHTLcA 
N-auerua-N-cenuarsangun 1Va, a pd OKMCeHUM AMaleTHAbHOTO MPOW3BOAHOTO 
I116 nomKen oOpasopateca N-allerun-N-denusaiaHuH IV6. 


CH» CH, CH, COCH3 
Peo ON ya SS VG COCHs 
CH N= Cy eeu NH = C,H; ecu N= C,H: | 
I 7) — | —> CH, — N — C,Hs 
CH O CH OH CH OCOCHs | 
SS ae See Ne eee COOH 
CH CH CH 
| | | 
CH, Ia CH, Ila CH, © Illa IVa 
CHs CHs CHs 
| | | 
CH CH CH COCHs 
ae VEILS pe 
CH N= Gy CH Nit Cc Heancr N AGH aie COCHs 
| | — || > || my 4 
CiiewiO CH OH CH » mOCOCHsnicn Ak Gee 
DS sateerey Sr aes Se og 
CH, 16 CH, 116 CH, III6 etic 7 


Ilonyueuune TpaucneutTagunendna-l,3. Tpanc-nenraguen-1,3 


Obl MOWyueH Cyey!OWIMM MYyTeM: H3 KpOTOHOBOrO aJIbderuya HU OpomucToro — 


MeTHJIMarHuA TWosyuasica MenTeH-2-o-4, KOTOpbIM eruspaTupoBasicA Hal 
cybdatoM MarHua mpu 300°. Yraepoqopoq uMed Takve KOHCTaHTbI: T. KM. 
41,5°/748 mm, d20 0,6810, n%0 1,432]. 

TlonyueHoune 1pokhykKTaNnpucoeAuHe HUA TPaAHCNeH- 
Tawquenal3K HHTpOs00eCH30NY H HCCHEROBAHHE era 
cTpoeuua. K oxnaxyeHHoMy BO bly pactBopy 37,5 r (0,35 mow.) HuT- 
po3s06eH30s1a B 400 Mi xmopodopma mpHOaBssocb 27,3 r (0,4 Mou.) neHTaqueHa- 
1,3. PeakwoOHHad CMeCb OCTaBJIAIaCb BO JIbly Ha 48 uac., a 3aTem Ha 12 uac. 
IIpH KOMHaTHOM TemMmepatType. XOpoopM OTTOHAJICA, a OCTATOK MeperousAsICcA 
C BOAAHbIM MapoM. Ilepemieyiee B AHCTHINAaT *%eNTOe MacJIO pacTBOpsAOCcb 
B XJIOPOOpMe, HM pacTBOP BHICYWIMBAJICA Cyb~aTOM MarHusa. Xmopocopm oTro- 
HAJICH, a OCTATOK @pakl\MoHHpoBasica B BakyyMe. Ilonyueno 44,1 r nourn 
OeCUBeTHOH KHAKOCTH CO CJIeMYIOWIMMH KOHCTaHTaMH: T. Kun. 94—95°/2 mM, 
d® 1,0682, n° 1,5614. MR = 53,14. Burncneno gua C,,HisON 4F 51,95. 
EMR 1,19. Butxox 72% Teopun. 


Halineno %: C 75,50; 75,54; H 7,56; 7,56; N 8,43; 8,45 
Cy,HygON. Buisucneno %: CG 75,40; H 7,48; N 7,99 


pu BOCCTAHOBJICHMH 35 r (0,2 Mom.) MpomyKTa MpucoequHeHUA WLHHKOBOS 
MbIIb:O WM Ae€A4#HOH YKCYCHOH KUCOTOH Oblmo NomyaeHo 25,5 r amunocnupta 
cocraBa C,,Hi;ON, umetoujero cnezyroulue KOHCTaHTHI: T. Kun. 155—156°/3 mm, 
a? 1,05 58, n3) 1,5702. MR = 55,10. Buruncneno ama CuHis ON 4F 54,06. 
EMR 1,04 Buixog 71% Teopun. 


Hafineno %: C 


74,57; 74,68; H8,'725°8,82: N38, 00: 7,95 
@y,HysON Botuncneno %: C 74,5 


4s H 8,53: N 7,90 


> 
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IIpu alerumupopanun yKcycHm aHruapufom 22,2 r (0,125 mon.) amuuo- 
cnupTa Oblio momyyeno 31,5 r AualeruibHoro mpousBoxHoro aMMHOCHUpTa 
coctaBa C,;H,, OsN crakumu koHCcTanTamu: T. Kum. 153—154°/1 um, d® 1,0861, 


np 1,5199. MR = 73,13. Beruncneno maa C,5H,, OsN 4F 72,66. Brrxon 95% 
TeOpHH. 
Haligeno %: C 68,85; 69,02; H USAR UR VRE IN| BiG AO PG) 28} 
CisHigO3N. Brtuncneno %: C 68,94; inl Peewee N 5,36 


5,22 r (0,02 mon.) QualerumbHOro Mpov3BOAHOTO OKHCIANMCb mepMaHra- 
HaTOM KaJIMA B Cpeye alletoua. 113 npoxyKrTos OKuCeHHA ObIIO BEIeneHO 1,08 r 
cmecH KHCJIOT c T. Mu. 135—148°. Baio cOnapyxxeHno, 4TO CMeCb COCTONT 13 
ABYX BellleCTB, M3 KOTOPbIX OHO JerKO paCTBOPMMO B GeH30e, a Apyroe TpylHO 
pacrsopumo. Cmecp kucuioT Obluia pasqenena Ha Be dpakuuu. I dhpaKxuns, BEI 
\eleHHad M3 Oen3s0bHoro sKcTpakTa (0,81 r), umenaT. na. 130—133°. II mpax- 
WHA, He pacTBOpHBUasca B OeH30mne (0,24 r), umena T. nn. 181—184°. 

Tlocne rpex nepekpuctaniM3aunMi neppoli (@pakuuntus BOE Obl Momyuen 
N-alerns-N-denumananuu IV6 c vr. na. 143—144°. 


Hatineno %: C 63,49; °63,42; H_6,60; 6,45; N 6,77; 6,68 
C,,H,303N. Brruvcneno %: C 63,75; Hj46,33; N 6,76 


JIurepatypuble JaHubie: T. mt. 143° (24). 

Tlocne Tpex nepekpucranmu3alui u3 BOZLI BTOpow dbpakuwu Opin MOmyUeH 
N-ateru-N-dennarauuun [Va cr. na. 190—192°. CmeuiaHHas mpo6éa c N-ate- 
TH-N-@ennsriuuHHoM (tT. ma. 193—195°), nomyyeHHbIM allerunupoBannem N- 
eHWIrIMWMHAa, pacniaBunacb mpu 192—194°. 

Jlutepatypuble JaHubie: T. mi. 190—191° (°°); 194—195° @%); 194—195° (). 

Hi3 BbilllenpHBeweHHbIX JaHHbIX ClelyeT, YTO MpOLyKT MpHcoequnenuaA Tpanc- 
meutayquena-1,3 kK HATpO306eH30NY CocroHT M3 cMecu 2-ceHn-6-merus-3,6- 
Imrugpo-1,2-oxcasuHa la nu 2-cbenus-3-merus-3,6-Qurugpo-1,2-oxcasuna 16 
C MpeoOjafqaHvem mocueyqHero H30Mepa. 

TlonyyeHHbi pesyibTar MpOTHBOpedUT MpesCTaBMeHuIO O HOHHOM MexaHH3Me 
peakUMM JMeHOBOrO CHHTe3a HM HaXOMHTCAJ B COrmacHH C Mpesnono*KeHHem 
0 payMKaJIbHOM MeXaHH3Me STOH peaKIHH. 


Mockosckuit rocyqapcTBeHHbIt yHHBepCHTeT Tloctynuao 
um. M. B. JlomonHocosa 12 IV 1957 
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Jloxxanp AKkagemun nayk CCCP 
1957. Tom 116, Ne 4 


XHMHA 


E. B. BAPEJIKO, Jl. WH. KAPTAWIEBA u M. A. NPOCK YPHHH 


O MPHPOJE HEPACTBOPHMOFO NPOAYKTA, OBPASYIOWIELOCA 
MPH PAXHWOJIHTHYECKOM OKHCJIEHHM BEH30JIA B BOE 


(ITpeécmaeaexo akademuxom A. H. PpymKunoim 19 1V 1957) 


Hecmorps Ha TO, YTO peaKUHH B3aMMOJeHCTBUA OpraHWueCKHX BellecTB C 
MIpOLyKTaMH pafMoH3a BOLI MpeAcTaBAIOT OO/IbUOH HHTepec, ITH PeakUnU 
H3yueHbI elle Mao. [1px 9ToM OLHOH H3 TaBHbIX TpYAHOCTeH ABAeTCH BbIee- 
Hue W MenTHpUuKaluA O6pasyIOULMXCA MpPOYKTOB, MOCKOJIbKY BbIXOMbI palua- 
I[MOHHO-XHMHMYUeCKUX PeaKUMH OObMHO MaJIbI. 

K nan6oulee BaxKHBIM peaKUHAM STOO pOfla OTHOCHTCA peakIMA OKMCIIEHHA 
GeH30a IPH palNomH3e efO BOAHEIX paCTBOPOB, BMepBbIe OOCTOATeIbHO UCCIe- 
yqospanHas Lreiinom u Baiicom ('), KoTOpble NMpHUWIH K BbIBOLY O TOM, 4TO OC-- 
HOBHbIMH IIpOLYKTaMH, BO3HHKAIOWMMH Mp pakuounse, ABIAIOTCA (eHON U 
Iudenua. OTH aBropbl nosaramu, YTo 06a MposyKTa OOpasyloTca OAHOBpeMeH- 
HO, IIpHueM B aTMOCctepe HHEPTHOTO Fa3a MpeBasMpyeT uceHu, a B KHCMOpOT- 
HOH aTMocdepe HaOmofaeTcA BO3pacTaHHe KOHUeHTpalluu MeHosla pH HeKO- 
TOPOM YMe€HbIIeHHN COfepxKaHuaA Wudenusia B CHCTeMe. 

OyHako B Ooslee NO3MHHX pa6oTax, NOCBALLEHHbIX OKHCJIeHHIO OeH30J1a TIpo- 
IyKTaMu pafMo3a Bomb (*), a TakxKe peakTHBOM Deutoua (°), ObIIO HalieHo, | 
UTO IPH BeeHHH Mpollecca B aTMOCHepe KUCMOpOa AuUenu Boobule HE OOHapy- 
*KuBaeTcn. Bplio NOKa3aHO TakKe, 4TO B OTCYTCTBHE KHCOpOa Np BBeeHHH 
B CHCTeMy HOHOB [lepeMeHHOM BaJIeHTHOCTH BBIXOA udeHHa MOXKHO pe3Ko 
NOHH3HTb. Monbi nepeMeHHOH BaJIeHTHOCTA OHOBPeMECHHO BbI3bIBaIOT YBEJIMUEHHE | 
BbIXOJa PeHOa, MpHYeM 9TO HMeeT MECTO KaK B OTCyTCTBHe (4), TaK MH B IpH- | 
cyTcTBHe Kucsopoya (°). Bompoc 06 o6pas0Bannu Audennia OcTaBaJICA He BUOMHE | 
ACHBIM. B caydae OOpas0BaHHA 3aMeTHBIX KONMYECTB AHPeHNa OH DOWKeH Obl 
Obl B YCJIOBHAX OMNbITa BbIlayqaTb B OCaOK *. 

Hecmorpa Ha 3Ha4MTeIbHOe UHCIO paOOT, MOCBAILeHHBIX BONpOcy OKHCJe- 
HHA OeH3O1a MPOLYKTAaMA PalMONH3a BOAbI, HH B OMHOM M3 HUX He MCCeMOBaNacb 
XMMHYeCKaA MpHposa OOpasyrlollerocA HepacTBOpHMOrO B BOse BelllecrBa, H, 
110 CYIeCTBY, HCCeMOBAaTeIM MOMarasiM, YTO OHO ABMIAeTCA WHdeHHJIOM, a priori. 

Hacrosiiee cooOileHve NMOCBAIeHO ONMCaHMIO HallIMX OMbITOB, B KOTOPBIX 
UCCIeEOBaNIHCb YCIOBHA OOpasoBaHUA HM MpHpoOsa ocalKa, OOpasyrouleroca pu 
OKHCJICHHM OeH3O/a B OTCYTCTBHE KHCMOposa. 

OTOT BOMPOC NpekcTaBAeT HE TOMbKO TeopeTHuecKul, HO uM MpakTuyeckuit 
HHTepec, NOCKOJIbKY U3 MpOBeeHHbIX HAMM OMBITOB BLIACHHJIOCb, YTO OOPaso-’ 
BaHHe OCaKa He TOJIbKO MOHMKAET NOME3HbIM BbIXOJ (eHOwIa, HO HW 3aTpyAusAeT! 
BbIJeIeHHe ero, TaK KaK 93TOT OCaOK OOpasyerT B pacTBOpax TPyAHOpacrTBo- 
PMMyt0, B BBICIel CTeleHH CTOMKYIO CycieH3Hi0. 

McrounukKom y-H31yueHua cayxKum Co c akTMBHOCTbIO IpHOMH3UTebHO 
1400 r-9KkB. MoutnocTh o3bl, H3Mepsxemax mo cbeppocymbaTHOMy MeTosy, 
coctaBisaga 180 r/cexk. 


* Batic (°), HalIpHMep, B CBOeH MOCMeHeEH paOoTe CuHTaeT OTCYTCTBHE OCaAKa IPH OKHCIeHHH 
B KMCAOPORHOH aTMochepe AoKasaTebCTBOM OTCYTCTBHA Aupenwa. 
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O6bem OOsyYaeMOH BOAHOM (asbl C pacTBOPeHHHIM B Hell OeH30J1I0M CocTaB- 
aad 18 cm®, oOObeM OeH30/bHOrO COA Hal BOLHON cbasolt | cM. Tlepeq o61y4ueHuem 
pacTBop TULaTeJIbHO OGesraxkuBasica B BakyyMe. Bosuukaiollad B mMmpollecce 
OO YYeEHUA MOMOUHO-Gelad CYCHeH3HA OTeANaCb OT OCHOBHOM MaccbI pac- 
TBOpa NYTeM JWIMTebHOrO WenTpudyrupoBanusa. Jina yaleHua 3axBaueHHoro 
enoula OCaloOkK TULaTesbHO poMbIBaica 1 N coqoBbimM pacTBopoM, a 3aTeM BOsOL 
lo HeMTpaJIbHOM peaklluu. Cylika ocaKa MpoBosusacb NOX BaKyyMOM Jo Mo- 
crosHHoro Beca. MowekyJApHbii Bec STOFO MpOAyKTa oOMpesenAICA KPHOCKO- 
nHveCKH — MO MOHHWXKeHHIO TeMIlepaTypbl 3aMep3aHHuA TPHMMeTHMKapOuHONA 
(KpHocKonvuecKkad KOHCTaHTa KoTOpOroO paBHa 12,8, T. nm.—25,4°). J|na yera- 
HOBJICHHA JJIEMeHTapHOro cocTaBa OCaKa Obl IpHMeHeH MUKpOaHaMTHYeCKHH 
MeToq cxkuraHua (*). Barwin uccmeqopaHbl CMeKTpbl CMUPTOBbIX pacCTBOpOB 
ocalKa B yJIbTpatbuosere Cc MOMOLLbIO CneKTpodotomerpa C@-4, a TakxKe mpo- 
BeleH KOJIOPHMeETPHYeCKHH aHasIH3 JTUX PACTBOPOB, OCHOBaHHbIM Ha CO“eTaHHH 
€ MapaHuTpoaHyJIMHOM. 
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Puc. 1. O6pazsosanve HepacTBopy- Puc. 2. CnekTpbl Norsomlenua B ybTpacuo- 
MOrO BelleCTBa Ip OOyYeHHH BOT- jiere: { — pacTBop ocaqKa B clupTe, 2 — 
HOrO pacTBopa OeH30Ia B 3aBHCH- p-oxcufeenu-enon, 3 — qupexn 


MOCTH OT JO3bI 


PacrBop, OTJeeHHbI OT OCaqKa, COMOBAA BbITAXKKAa MU MPOMbIBHbIe BOJbI aHa- 
JIM3HpOBaJIMCb Ha COfep2KaHHe PeHosa NO CheKTpy MOrOWeHuA B ybTpacduoue+re. 

B BojHbIX pacTBOpax MaKCHMYyM NOrouleHuA Genoa HaOuiOfaeTca pu 
} = 270 Mp; mpm 2TOM AMHe BOJHBI (eHO Normoulaer MpH6smusuTeIbHO B 330 
pas cHuIbHee, YeM 6eH30/1, TAK ITO YaeTCA ONpeleUTb PeHON B NpPHCyTCTBUU 
pacTBopeHHOrO B BOe OeH301a, MaKCHMYyMbl NOOWleHHA KOTOPOTO sekKar 
B OOmacTH 245—260 mp (*). B mlesouHbIx pacCTBOopaxX MaKCHMYMbI MOroWeHuA 
eHoa cMellaioTca Jo 286 Mp, a YYBCTBUTeJIbHOCTb, KaK NOKa3bIBal0T HallM H3- 
MepeHuA, yBelMunBaeTcaA NpHOmUsUTeMbHO B 1,5 pasa. 

Kak BuHO 43 KpHBOM Ha puc. 1, KomMUeCTBO BellleCTBa, Bbillajjatollero 
B OCaJOK, pacTeT JIMHeEHHO C O30H OOy4UeHHA. 

B cnextTpe ocayKa, paCTBOpeHHoro B 93THJIOBOM ClupTe, Obl OOHapyxKen 
TOJbKO OJMH MaKCHMyM, B OGacTH AIMH BOH A = 200—255 Mp (puc. 2, 
KpuBaa /), Mputem BU CiekTpa OKa3aJICA 3aMCTHO OTJIMUAIOWMMCH OT Bula 
cnekTpa Audenusma (Kpusad 3), CHATOrO Ha TOM 2%e mpHoope. 

Oxa3aul0cb, Tak2%Ke, YTO MOJIAPHble SCTHHKIMH MOJYYeHHOFO BelllecTBa HM J\H- 
tbeHusia B MaKCHMyMaX MNOrIOULeHHA pe3KO OTMMUAIOTCA Apyr oT Apyra (e Au- 
dbenusia =17800, = ocaqka = 2200). 2 

Jlanee Obi0 ycraHoBseHO, TO B OTMMYMe OT Au*eHusa PacTBOpbI OCaTKa | 
pH COUeTAHHH C MapaHUTpOaHHMHOM JalOoT OKpacky, XapakTepHy!o AIA qe- 
HOJIDHBIX COCMHHEHHH (Amaxe = 020 Mp). Temmeparypa maBaleHux OCalKa OKa- 
3anacb paBHol 160 + 5°, uro copnagaeT, B Mpefeiax OWIMOKM OMbITa, C TeMIle- 
parypoli nmaBleHua n-oKcuyudennna (160—165°), mu60 2,4-nMoKcuAndenusna 
(162—163°), Ho MHOro Bile TeMNepaTypbl NaBNeHUA Audennsa. Qnementap- 
HBIli aHauH3 OcamKa noKa3an: C 74,4%, O 16%, H 7—8% (onpexenenne Bogopo- 
Jla 6bIVIO HEOCTaTOUHO TOUHBIM); 3TO GME BCerO K OpyTTo-opmyure C,H(8)90. 

75 


Hakouell, ompefeseHve MojieKysIipHoro Beca Jlalo 3SHaveHHve 183 =- 3, 
TIpeBbIINaIOUlee MOJEKYAPHBIA Bec Wudenusa (154) Ha BeMUMHY, 3HAYHTCBHO 
6ObIyIO OIWHOKU OMpefeteHuA. OTO 3HAaYeHHeE MOJIeKYJIAPHOTO Beca BeCbMa 
6W3KO K MOJIeKYJIApHOMY Becy MHoKcHAMeHuua (186), c KOTOpbIM JO HEKOTOPOH 
CrelleHH COracylorcnd MH pesysbTAaTb! SleMeHTapHOrO aHanusa. Ora cymMMa (ak- 
TOB 3aCTaBHJIa Hac MpelNOMoOXKUTb, YTO MONyYaemMoe BellleCTBO ABMAeTCA HE 
WudeHwioM, a ero oKcumponsBoqHEM. Ha puc. 2 MOXKHO BHJeTb, YTO CNeKTP 

Halllero BeULeCTBa JOBOJIbHO OJIM3OK K CIleKTe 
py n-okcuyudenua (KpuBant 2). OgHnako 
HeJIb3A YTBepXKaTb, UTO OKCHAMeHH AB- 
1 JIA€TCH CJ,MHCTBCHHBIM KOMMOHEHTOM OCajiKa. 
B caMoM Jeme, B UMHdpakpacHoM crekTpe 
ocaika* Hapsaay c nomocaMM MOrsollenua 
3310 ew? (OH) u 3020 cm (CH-apomatu- 
yecKad), MOATBepKAalouluxX HasIMyMe B OCaII- 
Ke (eHOJIbHEIX py, HMeeTCA Take Mos0- 
ca, XapakTepHaa uid amucdbaruyeckoh CH-cpa- 
3u (2900 cm). 

QS YuntTbipad JaHHble MO 93JleMeHTapHOMY 
aHalu3sy, ClelkyeT yMaTb MO9TOMY YTO B CO- 
cTaB OCaj{Ka MOrJIM Obl BXOJMTb CJIOXKHbIC OKCH- 

o, coeyMHeHUsA, Cofepxautve CH- umn CH,-cas- 

ween oe “0 i) 4) Dm 34 weapoMaTH4ecKoro XapakTepa. : 
C 3THM, BepOATHO, CBA3aHbI TakxKe U 
Puc. 3. Cnekrpbt bevona, oSpasyio- BCCbMa HUSKaH BeIMYMHa MONAPHOM SCTHHK- 
uleroca B pactsope (f03a o6syueHua WHM OCa[Ka MNO CpaBHeHHIO C HaOJ10,{aeMbIMu 


4,4 - 10° 9p/cm®), J — coopaa BbI- 93CTHHKIMAMM JIA Dudenusa, n-oKcHyueHH- 
TAKKA OCaykKa, 2— BOAHbIM pacTBop, qwaurt. o 


OTAeNeHHI OT OcCayKa, 3 — cCnupTo- K 3 
BOH pacTBOp ocayka aK BHAHO H3 pHC. oO, B ClekTpe MOTyo- 


WeCHHA BOAHOH Ga3sbl UMeeTCA TOJIbKO OMH 
MaKCHMyM lIpH A = 270 Mp, XapakTepHbIli fa cbeHosa. CooBaad BbITAKKa 
ocayKa TakxKe cojlepxuT deHOMbHbI mpoxyKT. Takum o6pa3o0M, mp obuly- 
YeHHH BOJHEIX pacTBOPOB OeH301a B YCMOBHAX BaKYYMa OOPa3yIOTCA B OCHOB- 
HOM [Ba THA (eHOJIbHBIX COeIMHEHHH: OObIUHbIM CeHO, XOPOWO pacrTBo- 
PHMBIH B Boe, H BbICOKOMOeKYJIApHOe 


™ 
S 


Onmuvecnas raomnocm, 7 —— 
~~ 
S 


OKCHCOeJHHEHHE, BbiMalarolllee B OCaoK. Ta6uuna 1 
B ta6n1. | noka3aHo pacmpefenenue 

BbIXOJOB STHX MpORYKTOB (B pacuerTe Ha BbIXO| B MOw. 6eH30- : 

MOJIeKYY OeH30u1a) B 3aBHCHMOCTH OT llosa 8 pee ei Sern 

fosbl usnyuenun. M3 TaOnMubl BUAHO,  apjems-10-™ oxcunpous-| Mra a 

uTO COIL pacxo OeH301a B JaHHOM Peon peniia 


ciydae paBeH B cpeqHem 2,0—2,5 mon. 
Ha 100 98. B ycnopuax BakyyMa pacxon 


OeH301a Ha (eHO He MpeBbiiliaer, Ta- ae ne pe an 
KM OOpa3om, 25%, Fiala 0'5 1°83 2°3 
B atmoctepe Kucnopofa mpoxyKrsl 8,4 0,5 1,5 2,0 
KOHJeHCcalluu He OOHapyXKUHBaIOTCA, 11,4 0,45 1,6 2,4 
14,5 0,3 1,9 2,2 


BbIXOA (eHONIa, Kak yKe H3BeCTHO, Jo- 
cTuraer 2,3—2,5 mon. na 100 9B. 

IIpopegenHoe ucceqoBanne cBolicrs oOpasylolleroca ocayiKa noKa3biBaer, 
YTO NOCNeAHHN COCTOUT He u3 AMeHHa, Kak STO NpesMonaramocb paHee, a U3 
€fO OKCHIPOM3BOAHOrO JIM, CKOpee BCerO, 43 WHOKCHMpoOM3BOLHOrO. 

OTOT pesybTAaT MPHHUMMMabHO BaxKeH, MOCKOMbKY OH 3aCTaBAeT Nepe- 
CMOTPeTb B IeJIOM WIM, MO KpaliHel Mepe, CYLeCTBeHHO JOMOHUTb CXeMy pa- 
JMOJMTHYECKOTO OKUCICHHA OeCH3O01a B BOAHOM pacTBope, mpeoxkennyt Li reit- 
HoM  Baiicom ('). B srof cxeme ofHY “3 TmaBHbIX pouel urpator Penusbubie 


* Jto6e3Ho CHAT lo Halleli mpocb6e H. A. Cnopoxortosoit. 
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pakukaJibl, OOpasylolluech pu peakituu cBOOOAKOrO TupoKcHla C GeH3OJIOM. 
B 3aBHCuMOCTH OT Toro, peKOMOMHUPyOT beHHbHBIC paluKaJIbI CTaMKMBaACh 
CO CBOOOHLIM THAPOKCHJIOM UM pyr c Apyrom, oOpasyiorcs, no Baiicy, de- 
HOA nM Qupenun. Ucxona us stot cxempl oOpasopanve OKCHMpeHHOB WIM Ux 
MpOH3BOHEIX He MOXKeT OpiTh NonATO. Mpl BUAUM BOSMOXKHBIM WYTb OObACHEHUA 
oOpasoBaHuaA TakKuX COeMMHeHHit B TOM, 4TO CBOOOAHHI paluKal oKCH- 
rekcayuenu (C,H,OH), o6pasyrouuiica mpu cTOKHOBeHHM MOseKYysbI GeH30Na 
CO CBOOOJHDIM THAPOKCHJIOM, ABUIAeTCH LOCTaTOUHO ONTO KMBYLIMM CoeqMHeE- 
HMM, 4TOObI CTala BOSMOXKHOM pekoMOnHalMA ABYX TakUX pasluKaNOB MexIy 
coOoH MIM OLHOTO Takoro paqukKasa C pawukasom C,H, unu Monexyoit Gex3ona. 

Ec MpeqnooKuTb yuacTve B peakIlun TeKcalueHuIpaluKasla, TO B 3TOM 
cjiyuae BO3MOXKHAa CleLylollad cxemMa OOpa30BaHHA BelllecTBa, Bbillaqarousjero 
B BOWE B OCafOK: | 


CeH,* -+ CsH,OH: =5 C,H, — CeH;0H. 


OTOT BapuaHT, Kak HaM KaxkeTca, Gomee cormacyercs c OOHApY2KeHHBIMH HaMH 
(akTaMu Hasmuna aludaTHueckux CBAZel B MOmeKYJe Ocanka. HeoOuapyxKenue 
Auenula 3acTaBIAeT TaKKE MpPeMNOMOKUTb, YTO OOpasoBanne ctbenosma MOKerT 
WITH He Yepes cTaqnio OOpas0BaHuA CBoOoqHOrO eHuna. MoxuHo mpescTaBuTb 
ceOe, HanpuMep, TO MpH peakIMH ABYX OKCHTeKCaQMeHMIbHbIX paluKaJOB 
Hapay Co ClenseHHeM KOJIell MOKEeT TakKe UATH NapaenbHbI mpolece — 
oOpasoBaHHe cbenosa. 
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Pe3yabTatTbl IIPOBeJeCHHOTO HUCCHeETOBaHHA HaABOJAT Ha MBICJIb O TOM, YTO 
MOJIMMEPHbIe COC MHEHHA. oOpasyrouneca pu oO yueHuu YHCTOTO OeH30Na, 
TaKMKe MOryT COsep*KaTb THAPMPOBaHHble 3BeHbA, IIPMHAB STO, JIErKO OObACHHTb 
MaJIbIii pajMalMOHHOX uMudeckHnh BbIXO B 3STOM CJIVY4ae BOMOPO/a. 


Tlocrynuno 
(18 IV 1957 
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1G. Stein, J. Weiss, J. Chem. Soc., 1949, 3245. 2 1. Sworsky, J. Chem. 
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XHMHA 


Bb. H. BPYK u Tf. HW. HHKOJIAEB 


O BO3MO)KHOCTH TIPHMEHEHHSA TPHTHA 
JAJIA PAXHOPPA®UYECKOLFO HCCJIEXOBAHHA PACHPEAEJIEHH A 
BOJIOPOJA B THTAHE HW WHPKOHKUM 


(IIpedcmaeaeno akademuxom IT. B. Kypdtomoeom 24 IV 1957) 


B coppeMeHHOM IIpHMeHeHHH THTaHa HM WMPKOHMA KaK KOHCTPYKUMOHHBIX Ma- 
TepHaJioB GobIO0e BHHMaHHe yesAeTcA mnpoOseme pacnpeseieHHA B HHX BOJO- 
pofa, pe3ko CHM2KalOllleroO MiaCTHYHOCTh STHX MeTAJIJIOB HM MOBbIMAaOllero 4YB- 
CTBUTeJIbHOCTb K Hagpesy (1,”). Oqnako cyllecTBYyIOUve MeTOAbI MeTaJorpadu- 
YeCKOrO aHaiu3a He JaiOT MOMHOTO NpefcTaBsIeHHA OO HCTHHHOM XapakTepe 
pactpeyeteHuA BOLopoya BcimaBax. B cBetTe 3TOrO MpecTaBIAeTCA CBOeBpe- 
MCHHOM MOMbITKa MpHMeHeHHA WIA STOM WeH palWOaKTHBHOrO usOTONa BOJO- 
pofa (Tpurua). 

CpeeHHA O BOSMOXKHOCTH IPHMeHeEHHA TPHTHA B MeTaJJIOBeeHHM B JIMTepa- 
Type orcytcrByioT. OcHOBHEIM (baKTOPOM, 3aTPYHAIOWIUM BOSMOMKHOCTH MOY- 
4YeHHA TPHTHeEBbIX PpalMOrpaMM, ABJAeTCH Maslad 9HeEpruA paciiafla 9TOTO U430- 
Ttona (0,018 Msp), BemegcrBue “ero pH pasMorpadupoBaHHN CilaBOB C TpH- 
THEM Ha (POTOIMYJIbCHIO MOXKET BO3AeHCTBOBATb H3JTyYeHHe, HCIMYCKaeMoe C1OeM 
MeTaJIIa TOMULMHOH Bcero oKOO 104 co (?,4). 

Has co3qaHus HeoOxosuMoro C TOUKH 3peHHA XHMMUeCKOTO BO3eHCTBUA 
Ha (oTOSMybcuIe MoTOKa $-vacTHL upu paquorpapuposanun (10°— 107 B-uac- 
TH Hal cM? MOBepXHOCTH 9SMYJIbCHH) MpHXOAUTCA JIMOO IPHMeCHATb TpuTHK 
BeCbMa BbICOKOH YesIbHOll AKTHBHOCTH (HCMOMb3YA TPHTHEBYIO BOY aKTHBHO- 
cTbio mpayKa | Cu/Ma), mH60 Hacbilllarb TpuTMeM UCcCeyeMbI cilaB LO BO3- 
MOXKHO OOJIblieH KOHUeHTpallun. 

Saflaua NOyYeHHA TPHTHeBLIX aBTOPaqMOrpaMM THTaHa UM WHpKOHUA OOmer- 
yaercA OlaroflapsA BbICOKOH (MO CpaBHeHHIO, HallpHMep, CO CTasIbIO) pacTBo- 
PHMOCTbIO BOJOPOa B STHX MeTasAX. 

C NOMOUIbIO HMeBLUIeHCA B HallleM pacnopsAxXeHUM TPUTHEBOM BOJbI C yAeIbHOK 
akTHBHOCTHIO 15 Cu/Ma yLanocb NOJYYNTS BMOWHE OTYeTIMBLIE ABTOPaMorpam- 
MbI OOpa3lOB THTaHa H WHPKOHHA, Hacbllllad UX CMeCbIO TPUTHA C BOMOPOOM Jo 
KOHUeHTpalwuu 7O00—1000 ma rasa na 100 r meramnua. 

Jina nonyyenus ragoo6pasHoro TputTua (Trounee, cmecu uzoTonoB H, u T,.) 
H3 TPHTHeBOH BOLHI ObLI MPHHAT CMOCOO pa3ssIO%KeHUA apoB BOMbI Ha NOBepx- 
HOCTH UMHKOBOM CTpyKKH B BakKyyMe. OTHM JOCTHTasaCb BO3MO2%KHOCTh MOUTH. 


Puc. 1. Texumuecku unctblit 1MTO THTaH Mocde KOBKH H HaCbILLeHAA TpuTHem mpu 920°. Oxvax- 
HenwHe Ha Bosayxe. Cosepxanne Bogopogza 1000 ma na 100 r Metanna: a — MHKpoapTopayHo.. 
rpamMa, 300. Oxcnosuyua 30 quel; 6 — ontTuyecknit MHKpootrocunmok, 300 X 
Puc. 2. Texnmuecku yncTblit MMTOli THTAH Moce KOBKH M HaCbILeHua TpuTHeM mpH 980°. Oxax-- 
qeHMe Ha Bosqyxe. Coqepxanne Bogopoga 2100 Ma na 100 r Metaama: a — MHKpoaBTopaynorpam- 
ma 100 X. Okcnosuuua 30 qHeli; 6 — onTHyecKHii MukKpodorocHUMoK 100 X 3 6 —— TORK SOO <= 

2—To xe, 300 x ; 

Puc. 3. Texuwyuecku unctbtii autToi uMpKoHHii nocae KOBKH HM HaCbINeHHA TpuTuem mpu 1000° 

OxulaxeHue Ha Bo3ytyxe. Cofepxanue Bogopoya 1700 ma na 100 r meranna: a— MUKpoaBTo- 
paquorpamMa 300 X. Oxcnosuua 30 qHeli; 6 — ontuyecknit MHKPpodoTocHHmoK 200 x ~ 
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CTONPOMeHTHOrO HCHOIb3OBaHHA TPHTHA Ip MocmeMyIOULeM BBeeHHM ero 
B HCCJIEYeMbIe MeTAaJIVIBI. 

Howryyenupli yka3aHHbIM BBIIe WyTeM TPUTHH, AKTHBHOCTb KOTOpOroO Co- 
crapisna 12 pCu/l Ma ra3a, BBoquICA B TIpeqBapuTesIbHO lera3upOBaHHbIh 
B BaKyyMEe MeTaJIJI Ip TeMMeparype BbIllle TOUKH «& —> B-mpeBpallleHus. 

Inudpr WIA aBropalnorpadupopanuA YoTOBMHCh OOBTHbIM crlocoboM 
(c mpeqoxpaHeHueM OF HakJlela H UpesMepHoOro Harpesa pu WandoBanun). Ha- 
JIMUMe Ha NOBEPXHOCTH THTAHOBbIX MW IWMPKOHHEBHIX WWIMCOB eCTeCTBeEHHOM OKHC- 
HOM IWJI€HKH, MpelOTBpalllaBllieH XUMM4eCKOe B3AaNMOeElCTBHe MeTawa C QMYJIb- 
cveH, MCK0UaIO HeOOXOAMMOCTh MCKYCCTBeEHHOrO MOKpbITHA WwIucboB crie- 
UHaIbHOK akOBOM MWieHKOH. OrumM OGecriewMBasIcaA Gouee COBEpIIeHHbILi KOHTAKT 
M@KTY 2MYJbCHeH WM paluMorpaPupyeMbIM MeTaJJIOM HM UCKIOUAaTaCb BO3MOxX- 
HOCTb CHJIbHOFO NOFJIOMeHuA B-4aCTUIL B MaTepHale MWI€HKH, UTO LA TDHTUA Kak 
B-9MMTTepa HBIIAeTCA OCOOCHHO BayKHbIM. 

PaquorpadupoBanve HacbiIeHHbIX TpHTHeM OOpasiloB THTaHa K WupKOHUA 
Mpou3sBosusocb Ha AXepHok nuexke HUK®M tuna MP B Teyenue 20—30 cyrox. 

IIpupolumple Ha puc. 1—3 TpuTHeBble aBTOpaqMOrpaMMbl ABJIAIOTCA «Hera- 
THBHBIMH»: Oomee TEMHbIC yUaCTKM B HUX COOTBETCTBYIOT GOvIbINel KOHMeHTpa- 
Wu BOMopofa, Oomee cBeTIbIe — MeHbIleli. 

Bpicokad UYeTKOCTb aBTOpawHorpaMM, COMOCTaBUMaA C YeTKOCTbIO ONTH- 
4eCKUX (OTOCHHMKOB, OOycOBseHa MaNOM 2HeEprvelt pactaa TpuTHA Hu, Kak 
CJIEACTBHE STOFO, HE3HAYHTeJIbHBIM PacceHHNeM H3JIYYeHHA B MeTae u doro- 
3MYJIbCHH. 

V3 conocraBJleHia MpeycTraBseHHbIxX Ha puc. | aBropamworpaMMbl u onTH- 
yeCKOrO MHKPOMOTOCHUMKa THTAHOBOrO OOpa3zlia culelyeT, YTO OOHapyxKuBae- 
MbIM B TCXHHYeCCKH YHCTOM THTAaHe CTPYKTYPHbIM PHCYHOK CBA3aH C HasIMUHeM 
ruyipHyosp tuTaHa. JlelicrBuTrembHO, ecu paccMoTpeHve MHKpocboTOCHuMKa 
He MO3BOIAeT YTBEpKMaTb C NOMHOM MOCTOBePHOCThIO, YTO BUAMMasA NO MAKpO- 
CKONOM TeMHaA COCTaBJIAIOUaA Mpescrapiner coOoh rugpuaHyio dasy (°), 
TO TOT (PakT, UTO TPHTHeEBAA ABTOPaNHOrpaMMa MOUTH NOMHOCTbIO BOCIIPOM3BOLUT 
KapTHHY MHKPOCTPYyKTYpbl, He OCTaBJIAeT B STOM HHKAKHX COMHEeHHE. 

XapakrTep pacnoulOKeHuA CTPYKTYPHbIX COCTAaBIAIOWMX Ha aBTOpasMorpam- 
MaX THTaHa C OTHOCHTeJIbHO BbICOKHM COepxKaHHeM BOLOpOa, MpHBeeHHbIX 
Ha puc. 2, yKa3bIBaeT Ha TO, TO Mpollecc da3s0BoH NepeKpucTaswIM3allHu 
cmiaBa CoBepllaeTcA Mo THMY BUAMaHUITe{ToBOH cTpyKTypp!. M3pectHo, 4ro 
OOpa30BaHHe STOM CTPYKTYpPbl NOMYMHAeTCA NPHHUANy HanOoNbIWero OpHeHta- 
IMOHHOTO HM pa3MePHOLO COOTBETCTBHA, IPH KOTOPOM CMelleHHe ATOMOB KPHCTaI- 
JMUeCKOH pellieTKH HOBOH (a3bl OTHOCHTeEIbHO HX IpexKHero pacmosox*weHuA 
B peliieTKe crapol (a3bl Oblio Obl MHHUMMaJIbHBIM. 

cBeTe 3TOrO clelyeT MpeMOORKUTb, YTO BUAMMbIe Ha aBTOPaMOrpaMMax 
(puc. 2) cBermbie urs «-cbasbl H TeMHbIe CKOMJICHHA SBTeKTOMAa, COCTOALMLeErO 
M3 a-(ba3bl MW THApHsa THTaHa, pacnoOJaraloTcA BAONb KPHCTAa/MYeCKHX MIO- 
cKocTeH MpexKHeH aTOMHOM pelleTKu B-TBepforo pacrBopa, CoxpaHAA C HHMH 
KPUCTaJIJIOreOMETPHYECK IO CBA3b. 

Takoe pacmouioxKeHve CTPyYKTYPHBIX COCTABJIAIOWMX, W3 KOTOPbIX OHA 
(THpuy THTaHa) ABMAeTCA OYeHb XPYNKOH, MOJOKHO, eCTECTBEHHO, IPHBOJMT. 
K pe3KOMY CHM2KeHHIO IIaCTHYeCKHX CBOHMCTB CIlJiaBa WH MOBbILIeCHHIO YYBCTBH- 
T@JIbHOCTH efO K Hajspesy. 

O6patlaer Ha ce6A BHUMaHHe TOT PakT, TO BUAMMbIe Ha aBTOPaMOrpaMMax 
UPVIbI &-(basbi CO3LaloT BeCbMa Cla6oe MOTeMHeHMe POTOSMYJIbCHH pH pajuorpa-_ 
(bupopanuu MO CpaBHeHHIO C BBISbIBAIOULMMH CHJIbHOe MovepHeHMe yuacT- 
KaMH pacouloxKeHHA SBTeKTOM Ja, COMepxKaHue BOLOpOfa B KOTOPOM OJIH3KO: 
Kk 40% aT. OruM HariaAqHO MOMTBepxXMaeTcA TO MoWOReHHe, YTO PaCTBOpPH- 
MOCTb BOMOpOsa B «-c:ba3e pH KOMHATHOM TeMMepaType BeCbMa MaJia (QE . 

Kak M3BeCTHO, NOATBep*K enue ITOFO (bakTa APyrMMu MeTOaMH MCCIeqOBaHHh 
ABJIACTCA BECbMa 3aTPYHUTebHEIM (°). 

Ha puc. 3 mpupeyenbl aBropawMorpamMa HM OMTHueCcKaA mux potpororpatu 1 
OOpasiia MHpKOHMA, HaCbIIeHHOrO TPHTHeM MIpuH TeMMepatype 1000°. Cono- 
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cTaBJIeHHe aBTOpaHOrpaMMBI C ONTHYeCKHM CHHMKOM T103BOJIAeT YCTAHOBUTh, 
uro pacnouaraiolulaica Oo TpaHHwaM 3epHa CTpyKTypHaA cocTaBAIOUlaA 
mpeycrapsaser Cool THApHA WApKOHUA (HIM, TOUHee, SBTEKTOUA, COCTOALIMK 
u3 THIpusa u «-pasbl). Bmecre c Tem pacipefedenHe TH pHAHbIX BKJOUeHHE 
B IUMPKOHHM, OOHapyxXuBaeMoe Ha aBTopayMorpaMMe (puc. 3), He MOBTOpseT 
MHKPOCTPyKTYPHOrO PHCYHKa, Kak 9TO HMeJIO MeECTO B THTAHe, YTO YKas3biBaeT, 
OUeBALHO, Ha OTCYTCTBHe MOHOM cTpyKTypHOM aHanoruu cucrem Ti—H 
u Zr—H. 

OcBoenve MeTosa MOyIeHHA TpHTHeEBbIX PaMorpaMM Cc OOpasiloB THTaHa 
HW WMPKOHUA MO3BOMIO YCTaHOBUTb PAL BaXKHbIX 3aKOHOMepHOcTeM pacmpe- 
JeeHHA BOLOpOMa B CNwaBaxX Ha OCHOBe 9THX MeTAaJVJIOB H B TeX ClyuaAx, KOTa 
mpH MetasmorpapuyecKoM UCCIelOBaHHM XaDaKTep paciipekeeHHA BOMOpoNa 
B ciylaBe BOOOMLe He BHJeH. 

C NoMOULbIO TPHTHA H3yuaOCb pacipesemeHne BOLOpOa pH CBapKe THTaHa. 
IIpeqcraBa0 HHTepec BbIACHUTb, IPOMCXOAUT AM CKONMeHHe PHApHOB THTaHa 
B 30H CiwiaBJeHHA, OOYCMOBJIGHHOe HepaBeHCTBOM PpaCTBOPHMOCTH BOLOpora 
B TBepOM HM paciaBJeHHOM THTaHe HW HaslMuueM TpaueHTta TeMMepaTyp Mp 
KPHCTalIH3alun MeTadia CBapHOrO IBa. 

PaynorpaduyecKuM MyTeM ObIIO yCTaHOBJIeHO, YTO Nepexoy BoRopoya us 
OCHOBHOrO MeTaJia B MeTaJJI CBAPHOFO LWIBa OCYLIECTBIAeTCA PaBHOMePHO, O63 
3aMeTHOTO COCpesOTOUeHHA THApHAHOK cbasbl Ha rpaHulle ciiaBeHHs. 


Tloctymuso 
Ope AY avi 
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XHMH A 


B. M. FPASHOB u B. J. ATOJOBCKMK 


CHEKTPOCKONWYECKOE W3Y4EHHE MEPEPACHPEEJIEHHA 
BOMOPONA B 1,3-IMKJIOTEKCAXMEHE HA MJIEHKAX NAJWIAIUSA 


(ITpedcmaéaeno akademuxom A. A. Banaxduxeim 8 V 1957) 


IIpespamenue 1—3-unksm0rekcaquena B MpPHCYTCTBHM NawialHeBbix u na- 
(MHOBBIX KaTaIH3aTOpOB OOHapyxKuH uw uccnegqopamm H. J. 3enuuckui y 
>. C. Mapnos) (',”). Mu 60 ycraHoBsJeHo, 4To Mpotecc NpoucxosuT B yBe 
vraquu: 2C;H,= CsH, + CH; 3C,;Hi, = C,Hg + 2C,Hiz, mpnuem cxKopoct 
lepBOH peakIMM Topasyqo Oobule, vem BropoH. AHamorMuHoe mpeBpallenne 
iperepnepaet 1,4-WuKjorekcayen. 

Tix. Bonn u C. Tomcon (?) u3yuanu TelrepupoBanue WMKOreKcaluMenos u 
(UKOrekceHa Ha MaTHHOBOM YepHU, a Take MpPOHCXOAMBIee NPM 9TOM Nepe- 
yacmpenemeHHeZBoRoOpoya. ABTOPbI OTMe¥AaIOT, YTO pe3YJIbTAaTbI HX OMbITOB He 


Puc. 1. Cxema pakyyMHOM yCTaHOBKHM [Id usyueHHA KaTa- 
JIMTHYCCKUX IpeppallleHHi Ha MeHKax maiaquAa 


oracy1oTcd ¢ yKa3aHHBIM BbIe MeXaHu3MoM rpespatiienus | ,3-muKsoreKca- 
mena. 

B cBa3v C 2THM MpelCTaBAAIOCb HHTepeCHbIM USYYHTb Nepepacnpemerenne 
omopoya B 1,3-WHKNOreKCaquMeHe Mp Takux YCNOBMAX, KOra STOT Mpollecc 
MueM He OCJIOXKHEH. 

B qaHHoli paOore KaTamM3aTopaMy CLYKUIM MMCHKM NasaquA, MOY YeHHBIe 
a crekue cyOluMallueli Merauia B Bakyyme. Metoquka NojlyyeHuA MvieHOK OT- 
wwanach of ucnonb3oBaHHolt JI. TI. Dodsraunpim u A. B. @pocrom (*) TombKo 
eM, UTO CYOMMMANA Beach HEMOCpeACTBEHHO C HaKkaJIMBaeMOH TOKOM MaJiia- 
HeBOH MpOBOOKH, 6e3 BONbpaMoBoro HarpeBarTedA. ITO MO3BOUIO U36eEKaTb 
O3MOKHOTO 3arpASHCHUA IeHKH BOsbPpaMOM UM He BBOAMTb B peakTop JMIMH A 
eta. 

Tlepsaa cepua onbiros Oblia MpoBeqeHa B YCTAHOBKE, yu300paxKeHHOH Ha 
uc. 1. IIpoponoxka (/) v3 cMeKTpasbHO YMCTOrO NamnanuA AMaMeTpOM 0,33 mm 


3aKa3 1851 


yKpenaasiacb Ha MOJMOeHOBBIX BBOJax, M peakTop (2) BMecTe C aMIlyJIaMu (5—7) 
IIpHCoeMMHANICA Yepes WMH K ycraHoBKe. PeakTop B TeyeHHe OJ yTOpa YaCoB: 
oTKauuBasica pH Harpepanun fo 350° ANA yfaleHuaA aqcopOupoBaHHbIX Ha 
cTeHKax ra30B HM Bularu. IlammaqveBad MpOBONOKa HECKOJIbKO pa3 HarpeBaslach: 
TOKOM Jo TeMmepatypbI oKOIO 700°, moka ovepeqHoe HarpeBaHhe He NPHBOTMIO 
K YBeIMYeHHIO OCTATOUHOTO aBeHUA, KOTOpoe cocrapiano 6-10°° MM pr. cr. 
B wavane cyOmumaluu namialua faplenue Bospactanto jo 1-10°° MM. 
Uepes HecKOIbKO MHHYT BOCCTaHaBINBas0cb JaBsienue 6-10°° MM pt. CT., NpH 
KOTOPOM IIPOMCXOAMsIa KOHJeHCalHA WIeHKM, MpoOsOuKaBllaicA B CpeHeM 
40 mun. Peaxrop oxmaxkasica *KUAKuUM a30ToM. Ha crenkax peakTOpa NOABIAICA 
jlerkuii cepbilt HaseT, KOTOPbIlt CTaHOBMJICA BCe Goulee TEMHBIM, a 3aTeM COM 
mpHooperas MeTammMuecknH Oneck. TomUWHa MWIeHKH, BBIMMCeHHad B Mpel0- 
JIOMKCHHM, UTO MIOTHOCTb IJI€HKM PaBHa IJIOTHOCTH MACCMBHOFO Naaqua, WA 
3epKasbHOro con 61u3Ka K 1000 A. Teomerpnyueckad MoBepXHOCTb IJIeHKU CO- 
crassa 80 cm?. Peakrop HarpeBaJICa B BO,AHOM TepMocTaTe JO TemMepaTy ppl 
onbita, H Mp 3aKpbITOM KpaHe (4) c MOMOL{bIO MarHuTa OoliKOM pa30uBaJICA 

TOHKOCTeHHBIM WapuK B aMIlyJe 


gg OKOHYAHHH OMbITa aMMyvia oTMaH- 
94  BadlaCb, M KaTaslu3aT NepeHOcHJICA 

B KIOBeTY H3 XJIOpHCTOrTO Kaus 
WIA 3anucH WH*pakpacHoro Chekrpa Morsoulenusa. 

C MOMOLIbIO AByXJIyy¥eBoro HHdpakpacHoro cnekTpometrpa MKC-2 6piitu mo- 
JIYUeHbI CHeKTPbI NorsouleHuA |,3-WuKIOreKcayueHa, OeH30Na HM WMKIOreKceHa. 
Uacrorbl Moloc MOrouleHuA GeH30s1a HM WuKOreKceHa Coriacyrorcs Cc JIMTe- 
paTypHbIMH JaHHbiMn (°,’). CBeqeHult 06 undpakpacHoM cmeKTpe NOriolleHus 
|,3-lMKorekcayveHa B JIMTepaType He HaliqeHo. IlomwyueHHbiii Hamu creKTp 
NOrIolWleHuA WuAKorO 1,3-WuKIOreKcayueHa IpH KOMHAaTHOM TeMMepaType H 
TomlmuHe c0A 0,02 mm mpeycraBseH Ha puc. 2. Cnextpanbuaa upHHa Weer 
CIeKTpOMeTpa yKa3aHa B MaCclTa6e yacror mo ocu aOcuncc. | 

Jia MpoBeeHHA KOJIMUCCTBEHHOFO aHasIN3a MposyKToB mpeBpamlenua 1,3- 
WAKMOrekcaqveHa Obl 3aMWCaHbl CMeKTpbl MOrolleHuaA  TPOHHBIX 
cmeceH 1,3-WmkuorekcayueHa, GeH30/Ia mM UMKMOreKceHa, COCTaB KOTOPBI 
mpHBeyen B Tad. |. 

B cnekrpax MOrmoulenua cMecel OblmM BbIOpaHbl mMosmoc 1,3-uKMOreKca 
quena (745 cm), Gensona (1484 cm) u wuKsorekcena (715 cm), KoToppie I 
HavMeHbllleH CTemMeHH MepeKpbIBaloTCA C ApyrumMu nowocamu. Jina aTux Mono 
ObIIM BbIUHMCeHbI BEMMUMHI ONTHYeCKO MoTHOCTH Ig (/o//), rye J u J>—HHTeH 
CMBHOCTH M3 YYeHHA, MpOWesero Yepes KIOBETY CO CMeECbIO HM Yepes MYCTYK 
KIOBeTY, COOTBETCTBeHHO. Kak BuyHo u3 Tad. 1, TA Kax%Koro u3 Tpex yrmeBo 
Jopotos Bem! |g (/o//) smHeliHo Bospacrator ¢ pocTom ero KOHIeHTp alu} 
ot 9 fo 60%. Oro o6eryano aHanM3 KaTaJMsaTos. 
ae Ha CBCKCIMPHPOTOBCHHOH MleHKe MawialMA C BHIMMO MOBepXHOCTBK 

CM" M TOJUMHOK OKOJIO 800 A ObIH MocMeOBaTeIbHO MIpoOBeeHbI TPH OTIBIT: 
C OAMHAKOBBIMH KOJIMYeCcTBaMH 1,3-lWMKIOreKcagquena (0,4 mu) mpu 50,4; 73, 


Ta6muna 1 (5). IIpeqBapuresbHo B aMITYJIbE 

(5—7) wa Lpyrol BakyyMHOH ycTa- 

Cocras cmecu (moan. °/y) 1g (I |Zo) HOBKe Obl meperHaH 1,3-1MKJIO- 

rekcayHen™. 

: is i ee Jlopymmka (3) u amnyna (5) 

2 Gallia nGalteaalieGe blag Veni an or moovepeqHO OxXJlaxkK auch MH] 

3 "| 830] 280  KMM a30TOM, YTOOb! Mapbl WHKIO- 

rekcayHeHa Mpoxosusin wepes pe- 

aes 0,364 | 0,210 60 akrop c mmeHKoH nanmagqua. Ilo 
3 
4 


o1 00 WW 


9 0,0 
"4 |0,324| 0,331 | 0,068 
"3 |0,242|0,422] 0,0 
'3 10,124] 0,488| 0,0 
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* TIpenapat 1,3-1uKnorekcaquena, CMHTeC3HpoBaHHOrO No MeTosy TodmMana u [amma (© 
Obit MO6e3HO Mpeqocranmen mpod. P. A. Jlesunoii, KOTOPOH aBTOPbI IIpHHOCAT rayOoky10 Guz 
rofapHoctb. Koxnctantpt 1,3-4uKmorekcaquena: T. KUN. 78,5°/740 MM; as 1,4740. 
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Ww cHoBa mipu 50,4°. J[nutembHocTb KaxKloro onbita coctaprsaa 4 vaca. Cocrap 
KaTaJIM3aTOB TipecraBieH B TaOn. 2. Ilpu noppmtienun Temmeparypp c 50,4 
qo 73,5° cTeneHb npeppallledua WHKNOreKcayuena Bospocna c 39 jo 91%. 
Tperui onbir, MpoBeeHHbIi B TeX Ke yCNOBMAX, UTO UM MepBbIli, OOHapyxKuA 
CHW2KeCHHE KaTaJIMTHYeCKOM AKTMBHOCTH MWIeHKH Nasakua. Onnako, MomapHoe 
COOTHOWeHHe OeH3Oa K IWMKNOreKceHy B KaTamu3aTaX OcTamOCcb paBHbiM 1, 
4TO NOJIHOCTbIO COrmacyeTca C yCTaHOBJIeHHDIM H. JI. 3enuuckxum ul. C. Tasuao- 
IBLIM (°) Me€XaHH3MOM MepBoil, Obicrpo mporTeKatowlei craquu IipeppallenuA 
1,3-unko0rekcayquena. 

CnenylouMe CepHi OnbITOB OpIIM MpOBeJeHbI B IembHONAaAHOM YycTaHOBKe, 
yTOObI YCTpaHUTb BO3MOAHOEe BIMAHHE CMa3Ku WIMcpa Ha KaTaJIMTHYECKYIO aKTHB- 


| w@ 


Sy 


S-<8 


NiQOUEHIN NO2NOWLEHUA 


Ss 


700 800 80 1000 WOO 1200 1300 100 1600 1600 1700 ‘00cm’ 


Puc. 2. Mudpakpacubli cneKTp normouleHua xKuAKOrO 
1,3-lMKsorekcaqueHa (TomuyHHa com 0,02 mm) 


HOCTb IJICHKH Nataqud. Peaktrop WesIbHONaAHHOM yCTaHOBKH MMe BTpoe OOIb- 
yO BHYTPeHHIOIO MoBepxHOCcTb (250 cm’), uem H3006paxKeHHbI Ha puc. 1. Ocra- 
TOUHOe JaBeHHe B CHCTeMe Meped cyOuMalvel MeHKH cocTaBssao 2-10°-' uM. 
B Teyenue mepBpix 3 MMH. CyONMMalluM JaBseHHe yBemuunsocb Jo 8-10-° uM, 
HO OCHOBHOe KOMMUeCTBO Masmalua ucnapusocbmpu 1-10 Smmprt. cr. Crenku 
peakTopa OXJlaxKaJIMCb He X%KHJKUM a30TOM, a TOJbKO Jo 0°, uTOObl YMeHbLUIHTb 
cOpOUuI0 MIeHKOM OCTaTOUHbIX ra30B. Cy6HMalluA Beach oO OOpas0BaHuA Ha 
CTeHKaX peaKTOpa HelpospayHOro 3epKasbHOrO CNOA Nadaqua. Ilo oxonuaHnu 
cyOlMMalluu flaBienue Obl0 papHo 4-10°* mm. IIpu stom yaBneHuu peak- 
TOP Cc aMMysaMu ObIJl OTMaAH OT YCTaHOBKH HM MOMellleH B BOAAHOM TepMo- 
craT. JIA Toro 4TOObI CTaOHIM3SHPOBATb MJIeHKY, OHA BbIep%KUBaslaCh B TeYeHHE 
1 uaca npu 80°, a 3areM ONBITHI MpOBOAUMHCh pH Temnepatype oT 30 Jo 70°. 
Amnysa Cc MK jOreKcaqveHOM TepMocTaTHpoOBaslacb pH Ooee BbICOKOM Temre- 
parype, HM nmocme pas6uBaHHA WapHKa aMIlyJIbl Napbl yrueBowqopoya Nocrynau 
B peakTop. Karamv3aT BbIMOpaxKUBaJICA 2KHKMM a3OTOM B aMMyJie M aHaJu- 
3HpOBaJICA, KaK OMNHCaHO BBILIe. 

Bpio ycTaHOBseHo, YTO eCJIM BPeMA KOHTaKTa paBHO 2,5 uaca, To pu 30° 
IpeBpallleHve WHKIOreKcayueHa He3HaYHTeJbHO, MpH 50° 6u3Ko K 40 mon. %, 
a pu 70° npoucxoguT ualleno. Yxe mpu 50° oOpasyloululica WMKOreKceH 
WaCTHUHO MpeBpalllaerca B WuKWOreKcaH uM Senso. LosropexHue onbita npu 
50° noKa3aul0, UTO Masuayuepad WwieHKa, NOJiyYeHHaA B We/IbHOMaAHHOM ycra- 
HOBKe pu BakyyMe 107° mn pT. cT., TAK Ke MOCTeNeHHO TepACT KaTAaMHTHYECK yO 
AKTHBHOCTb, KaK HM NOyYeHHat B yYCTaHOBKe Co WWIMomM. f 

B apyrux onbirax mienka Masaqua Hwarpepanacb yo 80° mpu orKkauKe, 
3APbUPOBAIUCb CKOPOCTh cyOuMallMu M TeMMepaTypa CTeHOK peakTopa, HO BO 
BCX CJIYYAAX AKTHBHOCTb MWeHKM MOCTeMeHHO CHWKaNacb. ITO cormacyerca 
- Manupmu JI. I. Toéprmuna u A. B. Ppocra (7,8), MomyyeHHEIMH Mp H38yueHHH 
‘WIPHPOBAHUA STHMeHA, OyTUNeHa H alleTHJeHa Ha MWleHKaXx Malaquad, a TakxKe 
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¢ ApyrHMM MMeIONLuMHCA B NMTepatype (cM., HampuMmep, 0630p Ix. Ansena (°)) 
CBeJeHHAMH O MOCTeMeHHOM peKPHCTaIH3allMH CYOJIMMMpOBaHHbIX IJIeHOK 
MeTaJJIOB, KOTOPad COMpOBOKMaeTCA YMeHbIMeHHeM HX MOBeEPXHOCTH HM POCTOM 
3/1eEKTPOMNPOBOAHOCTH. ; 
Kak yKa3bIBaJlOCb BbIIe, HCMOb3OBaHHe MVIeHOK MalaquA C FeOMeTPHYeCKOM 
MOBepXHoOcTbIO 250 cm nosBOuIAeT NpOCeAUTb HU Nepepacnpesetenue BoLoposa 
B UMKoreKceHe, O6pasyloliemca u3 1,3-WHKMOreKcaqueHa. CyleqoBaTebHO, 
XapakTep TeveHHA 9TOTO Mpollecca Ha WwieHke Maalua HM Ha KaTasiu3aTopax 
Tuna Masakvesoli vepHu KavecTBenHo ofunakos. H. JI. 3eammuckxuli (*°) uccme- 
lOBaJI, HEOOXOMHMO JIM JIA MpeBpallleHuA IWAKIO- 

Ta6Onuna 2 rekcajiMeHa HacbillleHve NaaquaA KHCIOPOOM WIM - 
———  sogoponom. NannaqupoBanubit acOecr HarpeBasicA 


f ie a B TOKe Bo_opoxa mpu 150° zna yHaneHuaA KUCMOpO- 
ao : jla MW 1ocule BbITeCHeHUA BOMOpOa U3 peakTopa yruie- 
Bé KHCJIBIM Pa30M Obl Harper Jo 300°. Yaanenue BO- 
be Sea = eae jopofja TaKHM CMOCOOOM He Je3aKTHBUPOBaJIO Ka- 
TaH3aTop. 
Bok a vel 20 | 49 B HalMx OMbiTax, MpOBeeHHBIX B YCTaHOBKe, 
73,5 9 iis 46 KOTOpad mMpelcraBieHa Ha pue. 1, nannaquh cyO- 
50,4 84 10. 9 MMMMpoBasIcA C MpoBosoKu Becom 0,07—0,08 r. Bec 


mowyuaeMoH WJIeHKH Obl Ha MOpAOK MeHDbIILIe. 
OcBo6oxKdeHHe NallaqveBoH MpOBOMOKH OT COfepKalluxcH B HeH Ya30B Be- 
JlOCb TIpH Temmepatype oKoso 700° u RaBmeHuu B CcucTeme 6-106 mm. Ecnu Wake | 
MIpeAMOIOXKUTb, YTO BECb OCTATOYHBIN $La3 OblJI BOAOPOAOM, TO B NawNaluesou 
HpOBOJOKe MOrO ObITh pacrBopeHo He Gomee 3-1074° mon. Bogopoga. Oror | 
pe3ybTaT JlerKO NomyauTb mo dopmyse Jbx. Jlevepa (“) aa pacrBopHmMocTn 
Bosoposa B Madakuu upH Temnmeparypax spite 600°: 


251,4 I 
Kaas ( 


lgs = 0,241 +-0,5 1g Pum + 


rae s — oObeM MOrolleHHOrO BOLOposa (pH HOPMaJIbHBIX] YCOBHAX) Ha. 
100 r nannaqus, Py.—aBnenue Boxopoga. Ilo sto xe dopmyse HaxoguM, | 
4YTO BO BpeMA CYOJIMMAaMH, KOrla WwieHKa HarpeBaslacb NpHOMH3UTeEMbHO JO | 
1000°, us Hee Morso BbIZemuTEca 4-107! mon. Bogopona. IIpunas, uro Bce 370 
KOJIMYECTBO BOMOPOAa NorsolWaeTceaA OOpa3syiollelicd MIeHKON Namwalqua, MOsyuHM 
NpelesIbHOe Cofep2%KaHve BOLOpOMa B MvieHKe. Hay meHKOH B KaxKOM OMBbITE. 
MponycKalocb oKoo 4-10°° mon. WuksoreKcaquena, uro Ha 8 mopaAyKOB, 
MpeBbIWaeT BO3MOXKHOe COMepKaHHe BOLOpOMa B eHKe MO BMycKa WMKO-. 


rekcayweHa, OTHAKO IWICHKU TajWlawuA o6aqain KaTaJIUTH4eCKOH 
aKTHUBHOCTbIO. 


Mockosckuii rocyqapcTBeHHbIli yHHBepCcuTeT Iloctynuso 
um. M. B. Jlomonocopa 2h \WNieloor 
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Akayemuk Bb. A. KASAHCKHA wu X. J. PEOPPMEB 


| AESAJIKWJIMPOBAHHE AJIKHJIAPOMATHYECKUX YIJIEBOJOPOJOB 
M MX NPOMSBOAHBIX B MPHCYTCTBMM AJIKOMOCHJIMKATHOFO 
KATAJIM3ATOPA | 


JLesaKWIMpOBaHHIO aJIKWJIapOMaTHYeCKUX YreBOLOpOOB B MpHCyTCTBHH 
aJIOMOCHJIMKATHBIX KaTaJIM3aTOPOB KaTaJIMTHYeCKOrO KpeKHHra MOCBAILeH pA 
paOor. Tax, Tomac, Xexcrpa ul Iunxctou emjes 1944 r. (4) u3syuanu qesanKknsH- 
poBanne STHIOeH3ONa, KyMONa, H-OyTHIOeEH30a H CMeCH aMMJIOeCH3OJI0B B IIpH- 
CYTCTBHM CHHTeETHYECKHX aJIIOMOCHIMKaTOB mpH 400—500°; onu nallu, uTo 
MIpupola aKWJIbHOM WeNW BAMAeT Ha TlyOHHY peakUMu; TpyAHee BCero U3 Me- 
PeUMCJICHHEIX YrIeBOLOPOAOB LesasIKUIUpYyeTca ITHIGEH3OU, erue BCero KYMO— 
C OOpas0BaHHeM COOTBETCTBYIONIMX OePUHOB H Oex30a. Tpuncdhenprzep, Box 
wu Tyq (°) nofpeprau cnelMaJIbHOMY MCCeLOBaHUIO BJIMAHNE JIMHbI HW CTpOeHHsA 
OOKOBOM aJIKHJIbHOM Menu Ha CKOPOCTb LesankusHpoBaHua mpu 500° B mpucyt- 
CTBHH aJIIOMOCHJIMKATHOPO KaTaJIH3aTopa, IpOMOTHPOBaHHOFO OKHCbIO IMpPKOHHA. 

B pa6otre Mouyascxoro u Besyena (*) usy4anoch BIMAHMe pasIMYHOFO NONO- 
*KenuaA CH,-rpynmbl HW xslopa Ha r1yOuHy OTLUeneHuA MpomuuieHa OT O-, M- 
M f-LMMOJIOB HU f-xuopKyMoua mpu 410°. TlosqHee BauaHue mpupogbl u pas- 
JIMYHOH OPMeHTallHH 3aMeCTHTeeH H3yYaNocb Ha MpuMepax /N-xOpKyMoOua, 
1 ,3-quMetTu-5-n30npomHsGeH30aa, N-lWHMoma u_ 1,3-nqumerusm-4-n30mponns6eH- 
soma PoG6eptcom u Tyyom (4). Teopernyecku moscunTaHHbie WMH CKOpOcTH 
SNCKTPOPUIIbHOTO 3aMelleHHA H3OMPOMHIbHOM rpynnbl Ha BOAOPOL B MpucytT- 
CTBHM pa3JIMYHbIM OOpas0M OPHeHTHPOBaHHbIX 3aMecTUuTeNeH AIA MepeuncsieH- 
HBIX BbIIle COPMMHEHHM OKa3aJIMCb B XOPOLNeM COracHH C HalieHHbIMH 3KCMepH- 
MEHTaJIbHBIMM JaHHbIMH NO riyOuHe esaiKuupoBanna. Ilo MHeHHIO aBTOPOB, 
3TO OOCTOATEJIbCTBO MOKET CIYKUTL NOBOLOM B NOMb3y KapOOHHEBO-HOHHOTO 
MeXaHH3Ma peaKUMH Je3aIKWMpOBaHUA aKWMapOMaTHYeCKUX YreBOLOPOLOB 
B MIPHCYTCTBHH aJIIOMOCHJIMKaTHbIX KaTaJIM3aTOpOB. 

He octaHaBiuBaacbh Oojee NOAPOOHO Ha HeKOTOPHIX Apyrux paOoTax no 
Te3asIKWJIMPOBaHHIO aJIKHJIOeH30JIOB B IIpHCYTCTBHH KaTaJIM3aTOPOB KaTaJIHTH- 
yeCKOrO KpeKHHIa, OTMETHM, 4TO B HHX, KaK H B YNOMAHYTHIX BbILe, HMCIOTCA 
TOJIbKO Ka4UeCTBEHHble JaHHble O BIIMAHHM MpHpOLbl M CTPOCHHA OTILeIJIAeMbIX 
aJIKWJIOB, a TaK%Ke OPHeHTALWH AIKVJIbHBIX HM HHBIX OJHOBPeCMCHHO HMEIOLLAXCA 
B TOM HJIM HHOM apOMaTHYeCKOM COeCAHHEHHH 3aMeCTHTeeH Ha CKOPOCTb HM Tvly- 
6uny ero KaTasMTHYecKOrO KpeKuHTa. K Tomy Xe 3TH JaHHble Ob MOWyIeHbI 
PaSHbIMH aBTOPaMM B Pa3JIMUHbIX SKCMEPHMCHTAIbHbIX YCJIOBUAX JIA Pa3HbIxX 
KaTasIM3aTOpOB, OTJIMUAIOWMXCA KaK COCTABOM, TaK M CMOCOGOM MIpHroTOBJIeHHA. 

OjuuM n3 Han6oslee MpOCTbIX H XOPOWO H3YYeHHHIX CyYaeB LesaKUJIMpoO- 
BaHHA aKWapOMaTHYeCKOTO YrueBOLOpOLa B MPHCYTCTBUU as!OMOCHJIMKaTHOrO 
KaTalM3aTOpa ABJIACTCA Je3aKUJIMPpOBaHHe KYMOJIa, KOTOPOe B H3BECTHOM TeM- 
TepaTypHOM uHTepBale MH Mp ONpeseeHHOH MpOROMKUTeEMbHOCTH KOHTAKTAa 
C KaTaJM3aTOPOM MIpHBOAUT MpakTHYeCKH K OOPasOBaHUIO TOJIbKO TBYX COeH- 
HeHHHM — OeH301a HU Tpomuviena. 

Kuneruka STO peakWHM u3y4alaCb HEOLHOKpaTHO, H B JWTepaType Mpu- 
BOAATCA JOCTATOUHO HallexKHble U YeTKHe KHHETHUCCKHE MapaMeTpbI STOH peak- 
uuu (8). Sra u nosoOuble eff peaKIMM YaCTO MHTepMpeTHpywTcA Kak peaKUMH 
SNCKTPOPUMbHOTO 3aMellleHHA aJIKWJIa MPOTOHOM aJIIOMOCHJIHKAaTHOTO KaTaJiH- 
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3aTopa, Melero KuCJbIit XapakTep. B KavecTBe BeCbMa KpaTKOBpeMeHHOH 
MIpOMexKYTOUHOM cTaquH Jonyckaerca OOpasoBaHue MOHa KapOoHHA, OTBeUalO- 
UlerO COOTBETCTBYIOULeMY aJIKHJIY; 9TO MpOMCXOAMT Ha NOBepXHOCTH KaTaJIH- 
3aTopa, H KapOOHUli-HOH ObICTpO BOSBpalllaeT EMY MPOTOH, MpeBpalllaAch B OJIC- 
(pHHOBbIM yrmeBoqopox. C STOH TOUKH 3peHHA peakUMA esaIKMIMpOBAaHHA 
MOxKeT ObITb H300paxKeHa Tako CxXeMOM: 


epee oes xe te a 
On ay =C)+ ch HA Ge 5 
. R F > P 


Ckopoctbh Je3aIKHIMpOBaHHA OyeT 3aBMCeETb OT OTHOCHTebHOH JlerKOCTH 
o6pa30BaHHA KapOonuit-noHa UM OT cnocoOHOcTH C—C-cBa3H MexK,y OeH3OJIb- 
HbIM AJPOM HM aJIKHJIOM MOJIAPH3OBAaTbCA Ha MOBEPXHOCTH KaTaM3aTOpa, a Takx*Ke 
OT CTPOeHUA asIKUJIbHOrO 3aMmectuTeisA. IIpeqnonaraerca, 4TO a/IKUJIbI, OONaalo- 
Ive TpeTHUHbIM ATOMOM Yrulepoa, B HaHOo/bIUleli CTeMeHH CIOCOOHEI K MpOoMexy- 
TOUHOMY OOpas0BaHHIO KapOOHHH-NOHA C 9JICKTPOHHbIM CeKCTETOM y TPeTHUHOTO 
aTOMa, AJIKUJIbl C MepBHUYHbIMH -yrviepOLHbIMM aTOMaMH — B HaMMeHbIlleH. 
Srv HW oco6eHHO METH C GOWIbINMM TPYIOM O6pasyloT HOHbI KapOoHHA. 

Ecam nofpepraTb KaTaJIHTHYeCKOMY e3aJIKHJIMpOBaHHIO TakOe apOMaTH- 
yeCKOe COCIHHEHHE, B KOTOPOM KpoMe OoJlee HIM MeHee JIerKO OTULeMJIAIOULeHCA 


aJIKHJIbHOM FpyMMbl HMeeTCA Takxe Oomee MPOYHO CBA3AHHbIM C OeCH3OJIbHBIM | 


AJPOM 3aMeCTHTeb, OGsaaoulu ACHO BbIPaxXeHHbIMH 92JIEKTPOHOLOHOPHBIMA 
WIM 3JICKTPOHOAKUeENTOPHEIMH CBOHCTBaMH WM COOTBETCTBYIOWLUM OO0pa30M 


OPHeHTHPOBaHHbIi MO OTHOIWeHHIO K NepBOMY 3aMeCTHTeIIO, Kak 39TO HMesIO | 
MeCTO, HallpHMep, B YNOMAHYTHIX BbIle padotax Mongascxoro u Po6eptca u ~ 


Tyna, To rmyOuHa M CKOpOCTh e3asIKUJIMpOBaHHaA MeHAeTcA. Ec cnpaBeliuB 
MOHHbIM MeXaHHu3M Jle3asIKMIMpOBaHHA B MPHCYTCTBHM aJIOMOCH/IMKaTOB, TO 9TO 
H3MeHeHHe MOXKeT ObITb MOCTABJICHO B CBA3b C H3MCHEHHEM 3ZJIEKTPOHHOM M0T- 
HOCTH OeH30JIbHOrO Apa B WeOM HM C ee MepepaciipesqeeHHeM B 3aBHCHMOCTH 
OT IIpHpObl UM OpHeHtTallMu BTOPOTO 3aMeCTHTeSA. 

HaM Ka3a0Cb CBOeBpeMeHHbIM MpoBecTu Oosee CuCTeMaTH4eCKOe, 4eM 9JTO 
HMeJIO MecTO JO CHX Top, UCCIeAOBaHHe, B CPaBHUMBIX YCJIOBHAX HM C OHM HM TeM 
%Ke KaTaJIM3aTOPOM, CKOPOCTH Mle3aIKHUJIMpOBaHHA pAa alKUMapOMaTHuecKux 
YrleBOAOPOMOB HM HeEKOTOPLIX HX MPOM3BOTHBIX. OTO NO3BOMMIO ObI MOMYIATb 
BCJIMYHHbI (KOHCTaHTbI CKOPOCTH HM KaKYUIMeCA SHEPHH akTMBAallMH peakILHH 
Je3 aJIKUJIMpOBaHHuaA), KOTOPble NOMOTIN Obl OXapakTepH3OBaTb C KOMYeCTBEHHOM 
CTOPOHbI BJIMAHME JWIMHbI Welw WU CTPOCHUA OTIULeMIAIOMLerocA aKHa Ha CKO- 
pOcTb peakUHy, a TakKe JaTb MpelcTaBlenue O POH BTOpOro 3aMeCTUTeIA, He 
MOLBepraroulerocaA OTULeNeHHIO B YCMOBHAX peaKILMH. 

C STO WembiO MbI IpHTOTOBHAM HM MOLBeprvid KaTasIMTH4YeCKOMY Jle3aJIKMJIH- 
poBanuto cienyroue 11 coequHeHui, CBOlCTBa KOTOPHIX MpuBesenb B Tab. 1. 


Mia Guriaa 4 


gor MRp 
Coeyunenne T. kun., °C 2 s rie a 

ae Hay. | BbId. 

Lon.) 
OTun6eH307 136,41 760}1 , 4960/0, 8670} 85,78 | 35,54 
x-I[ponun6en301 76,9 90)1 , 4920)0, 8618] 40,46} 40,16 
H3onponui6en301 (Kkymou)| 152,5 760/41 , 4915/0, 8625] 40,39] 40,16 
4-byTH6eH301 97,0 50]1 , 4900/0, 8602) 45,10} 44,78 
BTop.-bytTun6en307 82,3 40/4 ,4901)0,8601| 45,14 | 44,78 
Tpet.-byTum6en30J1 84,8 00/1, 4926|0, 8668] 44,95] 44,78 
o-Llumow 937.0 50/4 ,5013/0,8799| 44,85] 44,78 
M-Lumow 90,0 00/1 , 4930/0, 8608] 45,30} 44,78 
n-Lamo. SIRS 90/1, 49110, 8570] 45,35 | 44,78 
o-XOpKyMow 68,0 9)4 ,5170)1 0339] 45,19] 44,94 
n-XJOpKyMou 75,5—76,5 | 9|4,5140|1 0225] 45,50| 44,94 
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: 
} 
; 


1 
: 


CpolicrBa MpWMeHABIIMXCH HaMH JWIA jesaKUAHpOBaHuA coeyMHeHnti 
XOpOlO COBNaaioT C HanOoNee HaeKHbIMH JIMTeparypHbIMH JaHHbIMH. 

Ckopocrb JesaIKHIMpOBaHHA u3ydanacb B upucyTersuu 10 cm? TIPOMBILLJIeH- 
HOFO aJIOMOCHJIMKaTHOrO KaTaslusaTopa, CPOpMHpOBaHHOTO B Bue WaMHApu- 
‘Kop (4 < 4 mm). AkTHBHOCTb ero ycTaHaBlMBalach MO BbIXOLy OeH307a U3 
KYMOJla WIM MO CKOpOCTH BbIAeeHHA MpOMMseHa B ONbITe, IMpOBO,HMOM TIpH 
450° u oObemHoli cKopocru mponycKkanusa Kymona 1,60 uac!. XapaxrepucruKu 
AaKTHBHOCTH 10 OeH3ouy HNO nponuseny copnaganu. Ilocne Kaxkgoro onbira Ka- 
TalH3aTOp pereHepupoBaJica 
BO3LYXOM, H aKTMBHOCTb ero Ta6auua 2 
NOJIHOCTbIO BOCCTAHAaBJIMBa- 


JIOCb. ae 8 
Onbitbi MpOBOMJIHCb B CoequHeHna ea CoeaqunenHa Az 
| “ - 2 Ss 5 
-KBaplleBoH tTpyOKe, nO6Me- mq g oe 
IeHHOH B 93JIEKTpomedb Cc ; 
TepMoperyJiaTopom. Temme- OITHIGeH380U 90000 || o-Llumou 12000 
paTypa U3MepxAIacb TepMO- 4x-IIponus6exs0.1 34000 || #-Llumon 14000 
apo B WeHTpe cmon Ka- Wsonponna6enson aa n-Lumou 413000 
BTop.-bytTui6ex30a | 19000 |} o-XaopKymou 24500 
Be Honan wee H-ByTHJI6eH3 01 33000 || n-XnopKyMo 24200 
2. 10fata WAAKOTO Bele- — tper,-Byrun6ex30 | 12700 


€TBa B peakTOp Oblla aBTO- 

MaTH3HpOBaHa HW Mponcxosusia Cc MOCTOAHHOM cKOopocTbio. Opa3yroulueca 
ra3bl co6upasucb B ra3somerp IlarpuKeeBa, u OObeM UX ABTOMATHYeCKM YUHTHI- 
BaJICA WH salucbiBasica. 7KuAKve MpOLYKTHI peakUHN pasroHsAJIHCb Ha JOCTaTOUHO 
abPekTHBHOH wWadopaTOpHOH KOJIOHKe; Tas00OpasHbIe MPOMYKTHI CRKWKAICb 
WM pekTudullupopamuch Ha mpuOopax «LTMATMM 51-Y>, 1954 unu (I MATUM- 
52», 1954. Orgenbuble (pakUMU aHaIM38NpOBaNUCb OOLISHbIMM NOLIOTUTebHbIMU 
MeTOJaMuH HW CKUTaHHeM. CKopocTs peakKUHH YYHTbIBAaCb KaK NO CocTaBy Ta30o- 
OOpa3HbIX, Tak WMO cocraBy %XKMAKUX WpoxyKToB. B psje cuyuaes nomyuamucb 
CXOfAliHeca Wndpbl, Tak KaK MOOOUHbIe peaKUMH UMeJIM MeCTO B He3HauH- 
TebHOH creneHu. IIpu Oomee BbICOKUX TeMMepaTypax HIM pH OObWMX BpeMe- 
HaX KOHTAaKTa HaOMONaIMCh ABJIGHHA KpeKMHTa HU OOpas0BaHHe MeTaHa B rasax. 
Tora MpeAnourenue OTMaBasOCh Pe3yMbTATaM PeKTHMUKAWHH YAUAKUX MpOLyK- 
TOB peaKILMH. 

OnbITbI MpOBOsUMCcb pH Temilepatypax or 370 fo 490° u c O6beMHBIMH CKO- 
pocramu or 0,8 yo 4,00 o6bemos xKuKoro BellecTBa Ha | OObem KaTamusaTopa 
B uac. B cmyuae oco6eHHO ObICTPO HJIH OCOOCHHO MeJVJIeCHHO PpearHpyIOWLHX Coe- 
JMHeHH Mpuxofusoch JlelaTb OTKJIOHEHHA Kak B CTOPOHY Ooee HH3KUX, 
Tak HM B CTOPOHYy Ooylee BbICOKHX TeMMeparyp. 

PesyuibTaTbl ONbITOB OOpabaTHIBamucb 0 ypaBHeHuio Mpocra (°,*°) Ansa 
MOHOMOJICKYJIAPHbIX FeTepOreHHEIX peaKUHH B MpOTOUHOM CHCTeMe, TOPMO3s- 
WMXCA MIpoOLyKTaMu MpeBpalienua: 

1 


Up In zy = & + Booy, 


re UV) OObeM %KuAKOrO BelllecTBa, WOLaBaeMbIM B peaKI[MOHHOe IIpOCTpaHCTBO 
B €(MHUILy BpeMeHH,  —CTelleHb MpeBpallleHuA MCXOMHOrO BelllecTBa, % u B — 
KOHCTAaHTbl, 3aBHCAMe OT YCOBMM ONbITa, MpupOsbl KaTamM3aTOpa u pea- 
THMpyroulero BellecTBa. 

Bolu BbIUMCJIeHbI KaxXyllMecA KOHCTaHTbI CKOpOCTH peakUHH, a U3 HUX_ 
rpauueckuM MyTeM — KaxKyllMecd SHepHH aKTHBallMM, BeMYMHb! KOTOPbIX 
MIpHBeeHbI B Ta6s. 2. 

lpn pacemorpenun mpuBeyenHbIx B TaGN. 2 TaHHbIx OOpalilaer Ha ceOa BHH- 
MaHHe OUeCHb 6ONbIad BeIMUnHA KaxKyUeHCA SHEP aKTHBAMU Me3saKHJIN- 
popaHua sTuNGeHsoua. Ilo-BHquMoMy, 2TO CileyeT OTHECTM 3a CueT TOFO, YTO 
peakWMA MpOTeKasa He TOJIbKO KaTaJIMTHYeCKUM IlyTeM, HO YaCTHYHO M Kak Tep- 
MuuecKuli Mpolecc; B Mob3y STOFO TOBROPUT HM COCTAaB MOsMy4atoulMxXcA Tasos. 
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W Oovlee BbICOKHe TEMMepaTypbl OMbITOB, K KOTOPbIM MIpHUWIOCb IpHOerHyTb, Gla- 
rolapaA MaJIbIM KCHBepCcHaM. 

Cnelyet OTMETHTb, YTO JJIX MOHOANKHIOeCHSOIOB cocTaBa CsH,-C,H,; @ 
C,H,-C,H; Ha cKopocTh peakUHn esasIKHJIMpOBaHHA CHJIbHOe BJIMAHME OKa3bl- 
BaeT CTPOeHHe aKHIEHOM rpynnpl: E Ait LesakWIMpOBaHHA H30MpomMCeH301a 
yMeHbIUaeTCa MOUTH B Ba pasa No cpaBHeHHio c E fA esaiKHMpOBAaBHA 
H-npomuiGensona; E aia lesaikunupopania TpeTuuHobyTHGeHn301a Oonee 
uem B 2,5 pa3a HuKe, 4em BemmunHa E fia A-OyTHiOen30ua. 

Slpnoe BIMAHHe Ha BEIHMUMHY SHEPMH AKTMBAaLHH OKa3bIBalOT H 3aMeCTH- 
tema CH, u Cl, ne yyacrBylouime B peakUuu JlesasKunHpoBanHuaA. Ecau cpas- 
HHTb BelHunHb! E Aaa fesasiKUMMpOBaHHA M30TponHsOeH301a, M30MeEpHbIxX 
ILHMQJIOB H XJIOPKYMOJIOB, TO CTAHOBHTCA OUCBUAHDIM AKTHBUPYrOUlec BJIMAHHE 
MeTHIa WM MaccuBupyroulee — xmopa. Ham mpexcraBstaerca, 4TO MOssyUeHHble 


HaMH COMOCTaBUMbIe JlaHHble MOryT pacCMaTpHBaTbcaA KaK JIMWHHH OBOR | 


B NOJb3Y HOHHOrO MexXaHH3Ma KaTaJIMUTHYeCKOrO e3aJIKUJIMpOBaHHA aJIKHOeH- 
2OJOB H HEKOTOPbIX HX IPOH3BO/THbIX. 


Mockosckuli rocyapcTBeHHbIit YHHBepCHTeT Tloctynuso 
um. M. B. Jlomoxocosa 21 V- 1907 
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XHMH 


M. A. KPA®T u E. H. CbITHHA 


O TIPHPOJIE CAMOMPOK3BOJIBHOFO H3MEHEHM SA BASKOCTH 
PACTBOPOB CAJIBBAPCAHA 


(ITpedcmaezeno axademuxom A. H. Hecmeanosoim 20 IV 1957) 


Euse I]. Spumx u A. Beprxelim B cBoem coo6ulenuu 0 cuuTese calbBapcana (+) 
OTMETHJIM, 4TO eFO BOJHbIC PaCTBOPbI HMEIOT JOBOJIbHO OOMDILYIO BASKOCTh, UH 
He BJaBaxich B OObACHeEHUe NPHYHH STOTO, KOHCTaTHpOBaJIM, ITO CasbBapcaH 
MMeeT KOJNONJasIbuble CcBoHcTBa. B JambHelieM H3Y4eHHIO KOVJJIONasbHbIx 
CBOHCTB CaJIbBapCaHa OblJI NOCBALeH pay paOor. Knemencuesuy (*) ormerus, 4TO 
BASKOCTb pacTBOPOB CaJIbBapCaHa 3aBHCHT OT pxAa PaKTopos: |) or cnocoGa pac- 
TBOPeHHA IpelapaTa — pacTBOpeHHe Ip KOMHATHOHM TeMMeparype faer Gomee 
BASKHe PaCTBOPbI, YeM Ip HarpeBaHHH; 2) OT NpOMowMKUTeMbHOCTH CTOAHHA 
pacTBopa — c TeYeHHeM BpeMeHH Ooslee KOHICHTPHPOBaHHble pacTBOpbI Jewa- 
IOTCH OOslee BASKHMH, a BA3KOCTb pasOaBJICHHbIX YMeHblillaeTca; 3) OT u3MeHe- 
HMA TeMMlepaTy pbl llepel 43MepeHHeM — eCJIM H3MepATb Mp OMMHAKOBOH TemmMe- 
paType BA3KOCTb MpeBapHTebHO OXJaxKMeHHOrO WIM Harperoro pacrBopa, 
TO BO BTOPOM CJly¥ae NOyUalOTCA 3HAYHTeIbHO MeHbIIMe BeMUUHEI. He comHe- 
BaiCb B CTPyKTypHOH dopmyue I]. Opmuxa u A. Beprxetima, Knemencuesuy 
nowlaras, YO MO-BUAMMOMY, B paCTBOpaX CaJlbBapCaHa HMeeT MeCTO CHJIbHaA 
NOMMepu3alluA, COMpOBOKaeMasd YTuApaTaliMel, He YTOUHAA, YTO OH NOLpa- 
3yMeBaeT Mod 9THM. ABTOP CUMTa, YTO H8MCHCHHA BASKOCTH PaCTBOPOB CaJIb- 
BapCaHa HeOOpaTHMbI, OAHAKO o3Hee 9TO ObIO ONpoBeprHyTo (*). Ba3KocTb 
PpacTBOpOB CaJIbBapcaHa B OOJIbUIOM CTeMeHH 3aBHCHT OT TOTO, KaKHM O6pa30M 
MpOBOAUTCH NOyYeHHe COAHOKUCAOH commu: no I]. Opauxy u A. Beprxeumy — 
oOapmeHuvem paccunraHHoro KomuuecTBa HCl x ocHoBaHMIO CambBapcaHa B. 
CH;OH c nocaeszyroulumM ocaxeHvem acdupom, usmu no Kobepy (*) — ocaxze- 
HHeM H30bITKOM COJIAHOM KUCOTHI. CasbBapcaH, BbIeIeHHbIM MOCIeELHHM CIIO- 
co6oM, BCera Jaer 3HauHTebHO Oomee BASKHeE pacTBopbI (°). 

CopceM HeflaBHO nosBusacb padora VM. Iraydda, E. Koxa u E. Yaeiua (°), 
B KOTOpOH aBTOpbI M3y¥aloT JelicrBHe CBeTa Ha PaCTBOPbl CaJIbBapcaHa. 
ABTOpbl paCCMaTpuBaIOT CaJIbBapCaH KaK BelIeCTBO, alOlllee KOJIONasIbHbIe 
PaCTBOPbI B CMY accolMallMu MOueKy. OTH aBTOPbl 3aMeTHJIM, YTO PaCcTBOPbI 
CaJIbBapCaHa IPHHUMMMaIbHO OTJIMYAIOTCA OT pacTBOPOB BCeX [pyruX acco~ 
IlMallMOHHBIX KOJWJIOHOB TeM, UTO BASKOCTb UX YCTaHaBJIMBaeTCA MOCTOAHHON 
TOMbKO HOCMe NpOLOMKUTebHOrO CTOAHUA. TeM He MeHee, H STH ABTOPbI B CBOUX 
UcCleOBAaHHAX UCXOLAT H3 TOFO, YTO CaIbBapCaH ABJACTCA COMAHOKHCION COJIbIO: 
3,0’-jMaMuHO-4,4’-HOKCHapCeHOOeH3OJIa H CUHTAIOT, UTO ACCOMMALMA NPOMCXOMUT 
3a CueT OOpa3sOBaHHA BOMOPOMHEIX CBAsei Mexy aToMamu As uM eHOMbHBIMH 
THLpOKCHJIbHBIMM rpynmamu. B paOorax Hale ma6oparopuu (7), nocBsltlen- 
HbIX CTPOCHHIO CasIbBapCaHa HM MOJMMepHbIX apCeHOCOeMHeHHM, Obl MpMBeyeH 
PAL AOBONbHO YOeIUTeEMbHbIX NOKA3aTEJIbCTB B MOIb3Y MOJIMMepHOTO CTPOeHHsA. 
CayIbBapcana, Tora Kak (popMyuia 3,3’-uamuHo-4,4’-{MoKCHapceHoOeHsoua Obl1a: 
MpelioxwKeHa TOJbKO Ha OCHOBaHHH pe3YJIbTaTOB 9SJIeMeHTapHOTO aHasusa U 
PHCKOBaHHOH aHamoruu Cc a30CoeqMHeHHAMH. CaMOMNpOUSBOJIbHOe H8MeHeHHe 
BASKOCTH paCTBOPOB CaJIbBapcana, C Hallleli TOUKH 3peHus (™*), 3aBHCHT OT TOTO, 
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uTO B pacTBOpe, B 3aBHCMMOCTH OT KOHIeHTpallMM, KHCJIOTHOCTH, TeMMepa- 
TYpbI HT. I. MOryT WpoTeKaTb Cielyioulne peakIMn: 


HO As — /As, —As—OH 
m | (| | = 
R R/n—2 R 
HOAs— /As\ —As— 2 oot, | Sera eta a a a 
es | | | 
: k oe | R R /n—2 R |m—2 R R/n—2 R 
=) 
+ = h0, (1) 
NH, 


rye R= Ka ® OH, 


T. @. IPH 9TOM MpONCXOMUT YBeJHUeHHe JVIMHbI WeMM TiaBHbIX BaJleHTHOCTeli 3a 
cyer Jerugparanun (!?). [lono6uaa Neruypatallun Oo1ee YeM BepOATHA —- K HeM 
CKJIOHHBI BCe CoeMHeHUA C 3-BaieHTHBIM As, Hanpumep: 2As(OH)3 —> AseOs; 
2RaAs —OH — ReAs — O—AsRe wb. 

NHg 


Spill OH. 


CopeplieHHo e€CTeECTBEHHO, UTO B OJHUX YCJIOBUAX MOMKET MpOTeKaTb Neruypata- 


IMA, B pesyulbTaTe YerO BA3KOCTb PaCTBOPa CaJIbBapCaHa Oye YBeJIMUABAaTbCH, ~ 


a B Rpyrux,—HaoOopor, rusqpomuTuyeckoe paciiienenue cBase = As—-O-—-As=, 
B pesybTaTe Yeo BASKOCTH pacTBopa Syer yMeubiiaTEcs. Jia Toro yTOOn! Nof- 


TBeEPHHTE BbICKa38aHHoe IIpeANIOMIOReHHe, CMeETOBANO WMOKA3aTL, YTO B PaCTBOPE | 


CambBapcaHa, KOTOpbI, C TeYeHHeM BpeMeHH Cflemasca Ooulee BASKHM, O6pa20- 
BaJICA MOWHMep C GOJIbIIIMM MOJICKYJIAPHbIM BeCOM, T. €. OOPpasoBasocb Apyroe 
coequHeHHe. CopepilieHHO O¥eBHAHO, YTO ANA TOTO TPeOOBAaJIOCb BbIAeHTb U3 
pacTBopa CaJbBapcaH B Bue Kakoro-H60 Apyroro CoeAHHeEHUA HU ONpeAeUTb 
BASKOCTL BbINeIeHHOFO BelllecTBa (1°). OnpeqeseHue MOKa3aJi0 Obl, HMCEM JI MBI 
MeO C KOJJIONOM accol\ualLMOHHOTOTHMa,—B 3TOM CJIY4ae BASKOCTh BbIeN CHHOTO 
COeCIMHEHHA NOK Obina Obl CHIbHO OTIMUVATbCA OT BASKOCTH PacTBOpa CabBap- 
caHa. Ecuim Ke BASKOCTb pacTBOpa MOJYYeHHOrO COeEMHEHHA OKA3Zaacb Obl O1u3- 
KOH K BASKOCTH pacTBOpa CasibBapcaHa, TO 3TO CTYKUNIO Obl HEOMpPOBep2KHMbIM 
WOKa3aTeIbCTBOM TOTO, UTO YBEIMYCHHE BA3KOCTH PaCTBOPA CasIbBapCcaHa 3aBH- 
CHT OT YBeIH4YeHHA erO MOJIeKYJIAPHOTO BeCa; TeM CaMbIM ObIIO Obl OKazaHo 
BbICKASAHHOe HAaMH MpedMouowenuve O MeXaHu3me sToro aABieHuA. TlockonbKV 
MOJIeKYJia CasIbBapcaHa BeCbMa JlaOHJIbHa, Mbl OCTAHOBUJHCb Ha eFO BbILeeHUA 
B BHJe CepHOKHCIOH COM: OHa OYeHb MaJIO paCTBODUMa B BOfe, MO*KeT GbITb 
NeFKO BbIeeHa U3 pasOaBJIeHHbIX PacTBOPOB (') HU, UTO OYeHb CYMLeCTBEHHO, HE 
TpeOyer Wt CBOero NOYYCHHA H3MeCHEHHA TeMNepaTYpbl, YTO MOTO Obl BLISBATb 
THpOMTHYeCKOe paciiieiwieHue OOpasoBaBiiuxca cBa3sei =As —O—As =. 

Bee paOorbl, Bo u3s6e%KaHHe OKMCJICHUA CalbBapCcaHa, MpOBOLMIIMCb B aT- 
mocdepe CO,. CepHoknculyt0 COuIb MBI BbIeIAH CeLyiouuM O6pasom: mpu6aB- 
JICHHeEM pacTBOpa COsbI WO HeliTpasbHOM peaklluu (WaKMYC) OCaKalOcb OCHOBA- 
He CaJibBapcaHa; OCaOK OTMUJIbTPOBLIBAIICA Ha CKalyaToM (busbTpe (busbrpo- 
BaHue C BAKVYMOM MposouKaercA ropa3yo Jombule), H K MOMyYeHHON Macre mpu 
pasMelUMBaHHN LOOaBAsNach 25% CepHad KUCMOTAa NO KUCJOM PeakKIMH Ha KOHTO. 
CepHokucnasd Comb OTPHIbTPOBbIBalacb (BaKYYyM) M MpoMbiBamacb cmepBa 
0,5% H,SO4, 3aTem Bogoli Wo cna6oKucnol peakUHH Ha KOHTO M, HaKoHell, 
cnuptom u sdpupom. IlonyyenHasa comb cymmMmach B BakyyMe Ha, H,SO,. Jina 
HCCleOBaHHA MpHMensAcA 1% pacrgop canbBapcaHa B IN yw 2N HCl. 
Vcnonbsopanve 1% pacrBopa BbISbIBaJIOCb TeM, ¥TO Oomee pasGaBseHHbIe pac- 
TBOPbI OUeHb JePKO OKUCIIAIOTCA KUCJIOPOLOM BOsyxa (14), a Ooee KOHWEHTPUpoO- 
BaHHbI€ HMEIOT OYEHb OOJbLUIYIO BASKOCTh, OCOGeHHO OOpPa3Ilbl, NOMYYeHHIC 10 
Ko6epy. IIpumenenne 1N HCl noszousn0 nomyauTb xopouio Bocnpo“sBO_uMBIe 
pesymbtatpl. IIpumenenve 2N HCl yuna rupponurnueckoro paciienienusa 
cBaseH =As — O—As = ppisBaHo TeM, YTO B Takoli KucmoTe, ocobeHHO pH 35°, 
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peaks mpoteKaeT Opictpee, vem B IN HCI. Tipumensasurmiica aaa uccae- 
AOBAHHA CaslbBapcaH ouyuayich BOCCTaHOBeHHeM 3-amuHo-4-oKcudeHHu- 
‘apcuHOBoii Kucnorb! NazS2O4, Tak Kak 9TOT crl0CcO6 Jaer Oomee UNCTHIi Mperapar, 
YeM MNOJYYCHHIM BOCCTAHOBNCHHEM COOTBETCTBYIONLell HWUTpPO-KuCHOTEI (25). 
loyuenHoe TakuM 06pa30M OCHOBaHMe CabBapcana MepeBogusoch B XIOpruy- 
pat Kak M10 MeTo,y Opsuxa, Tak u Mo Merony Ko6epa. BniqeneHubie comAHOKUCABIC 
comm («CaJIbBapcaH» OpmuXa), paBHO Kak M Mowyyaemble “3 HUX CepHOKUCubIE 
COJIM, BbICYWIMBaCb, Kak M paHee, B MATKUX YCOBHAX — 6€3 HarpeBaHHA, 
B BakyyMe Ha HeSO, u KOH bz Teuenne 15 uac. — Bo u36exaHne ynomanyi10n 
Aerugpataiuu. Ecrecrsenso, uTo BbICYINeHHbIe TAKHM OOpa3soM Mpenaparl Co- 
Aep2KkaJIM HEKOTOPOe KOJIMYECTBO BAP HM HECKOIbKO pa3sMuaIUCb 10 CokepxKa- 
nu As (B npefenax 29,80—31,60% As), Ho Aa NambHelimel paOornt 3TO 3Ha- 
YeHHsA He MMejiO: HOMHAA KOHCTaHTa CaJlbBapCaHa BbIYMCAANacb mo dopMyse 
Jp= 14,95 - J: p, rne J — fogquoe uucno cambBapcaua, BbIpakenHoe B Ms 0,1NJ, 
usyulMx Ha OKucueHHe 0,1000 r cambBapcanHa, a p — npoment As B nccae- 
Ayemom oOpasite (’,"). I[puroropmenue pacrBopoB WIA onpeleneHua BA3KOCTU 
BCer a IPOW3BOAMOCb C y¥eTOM CosepxaHuA AS B ucCeLyemom OGpasiie — Tak, 
yon! 100 Ma pacrBopa cogepxxano 0,120 r As (0,49) pacrBop campBapcana, 
comepxautero 30,00% As). Cnoco6 BbienenuaA ComAHOKUCON ComM (TO Opiuxy 
win 10 Ko6epy) He BAMAeT Ha BeNMYMHY HOMHOM KOHCTAaHTbI CabBapcana (H 
CleqOBaTeJIbHO — 4YHCIO aTOMOB AS B 3eMeHTapHOM 3BeHe), KOTOPaA 3aBHCHT 
TOJbKO OT YCJIOBHH BOCCTaHOBJIeHHA. CambBapcaH, NOMYSeHHbIM BOCCTaHOBUe- 
HueM 3-amuHo-4-oKcudeHumapcuHoBOH KucoTH! NazSeO,4 Bcergwa uMeer J, = 
= 7-8 (4) u, CreMoBaTebHO, 2EMCHTApHOe 3BeHO eFo COLepRuUT 1 = 4:(8—J,) = 
= 20 ocrarkop AsC,H;(OH)(NH,). Mecnenopanue nomyueHHEIX o6pasilon 
CaJIbBapcaHa Jlasio Cyleyioulue pe3ybTaTHl. 

CajibBapcaH, BbIeneHHbI mo Meroqy Spmuxa u Beprxelima, colepxan 
29,8% As. IlpofomkutenbHocTtb ucreyenua 0,4% pacrBopa (BACKO3uMeTp 
OctBaibya, t = 27°) 0 mun. 43 cex. [IpoqomKutenbHocTb ucteyuenua 1N HCl 
@ Mun. 40,08 cek.; Yor = 1,075, ny, = 0,075; mon..pec = 7200 (7*). 

6 r uccmeqoBaHHOrO caylbBapcaHa pacrBopeHo B 600 mi IN HCl. Iipo- 
AOUZKUTEIbHOCTh HCTeUeHHA pacTBOpa B Tex %Ke ycnoBuax O mun. 49,6 cex. 
PacTBop ocTaBjeH CTOATb 6e3 jocTyna Bo3lyxa (aTmocdepa CO,) mpu 
KOMHATHOH TemmepatType 3 qua. Ilocne 9Toro MpoOXOJRKHTeIbHOCTh MCTeveHHA 
1 mun. 50 cex. CepHokucsiad Comb, BbIJjeeHHad Kak yKa3aHo Bblllle, CowepxKava 
31,2% As. IIpogomKkutenbHocTtb ucreyenua 1% pactBopa (Te »#*e ycoBHA) 
1 mun. 35 cex. I[Ipogom«kutTenbuoctb ucresenun 0,4% pactBopa 0 muH. 55,6 cexk.; 
Yorr = 1,39, ny, = 0,39; mon. Bec = 37 000. Takum o6pa3om, BasKocTh 1% 
pacTBOpa CePHOKUCJION COMM CYUeCTBeEHHO He OTIMYAeTCH OT BASKOCTH pacTBOpa 
COJAHOKUCON COMM, CTOABLIerO 3 THA, HU 3HAUMTeJIbHO OOIbUIe, YeM BASKOCTb 
pacrBopa ucxofHOrO CaibBapcaHa. Takasd mpoctrad oOpaOorkKa CabBapcana Ipu- 
BOJUT K YBeIMYeHHIO ero MOV. Beca BD pas. OueBuAHO, YTO IPH 9TOM COpasoBa- 
noch 4 HoBbIX cBi3H =As—O—As =. Hpeycrapiano Ooo HHTepec BbIsC- 
HUTb, BO3MOXKHO JIM MOLOOHDIM OOpa30m yBemuuuTh MB cambBapcana, BbIJeeH- 
Horo 0 Ko6epy — ocaxkenvem Ulenounoro pactBopa («penousaiTa CasbBapcaHa») 
U3ObITKOM KpelkKOl COMAHOM KUCMOTHI. CasbBapCaH, NOYYeHHbI TAKUM OOpasom, 
MMeeT OUeHb OOVIbION MO. BEC H aeT OUeHb BASKHE pacTBopEl. IlouyueHHbI HaMu 
o6pasel cozepxKam 30,8% As. B Boge u 1N HCl pacrsopserca ovenb MefeHnHo, 
HaOyxaa, oOOpa3ya mpospauuble, *emeoOpasuble crycTKu. Lia NoHOrO pacTBo- 
peHua HeoOxoqHMO MHoroyvacoBoe B3OasTHIBaHue. B Buy TOrO, YTO BASKOCT 
1% pacrsopa B 1N HCl 6pina cauuiKoM BemuKa (poo KUTebHOCTh uCTeye-” 
HUA B TeX %Ke ycmoBuAnx 22 mun. 30 cex.), mpurorosmen 0,4% pacrBop. Ipogou- 
SKUTEIbHOCTD ero ucTedenua 2 MuH. 02 CeK.; Yorn=3,09; Nya= 2,05; Mon. Bec ~ 
= 193 000. Uepes 3 AHA BbIeleHa CepHOKHCIaA COJIb. IlpoqomkurTestb- 
HocTb ucreuenua 0,4% -pacrBopa 7 MuH. 54 CeK.; Yorn = 11,8; 
Hy, = 10,8, orKyza Mom. Bec. =~ 1 000 000. MurepecHo oTMeTHTD, ¥TO HB Cayuae 
CaJibBapcana, BbifemeHHoro m0 KoOepy, Mos. BeC YBeIMYHJICH MpHMepHO BO 
CTObKO 2%Ke pa3, BO CKOJbKO YBeIHYHJICA H MOJI. BEC CaJIbBapCaHa, BbIMeJeH- 

91 


yoro no Il. Spauxy,— npumepuo B 5 pa3. [Ipezcrapasno TakxKe Oosbiloh HH- 
TePeC BLIACHUTb, HeIb3A JIM CaJIbBapCaH, BbILeNeHHbIH 10 Kobepy, 7. e. Aalou\ule 
OUCHb BASKHE PaCTBOPHI, MPeBPaTHTb B CaJIbBapCaH, KOTOPBIM JIerKO PaCcTBO- 
pAeTCH B BOMe C OOPpasOBaHHeM MaJIOBASKUX PaCTBOPOB, TaKOH Ke, KaKOM NOWY~ 
yaeTCs IPH eFo BbIeeHuu No cnocoby Ipsuxa. Tupposm3 Takoro BbICOKOMOVIe- 


KYJAPHOFO CasbBapCana Obl MpoBeseH CleLyrouluM oOpasom: 5 Tr omMcaHHOro: 
BbIIMe CaIbBapcaHa, BbiemeHHoro no Ko6epy (30,8% As; jorn (0,4% pactBopa) = 
= 3,05; moa. pec = 193000), pacrsopeso 8 500 ma 2N HCl. Ilpogon- 
XKHT@JIBHOCTh MCTeYeHHH 3TOTO pacTBOpa B OMMCaHHbIX BbIMIe yC- 
mopuax 22mun. 30,8 cex. Ilocne MHorofHeBHOrO CTOAHHA 3TOTO pacTBOpa 
mpu 35—36° mposouKHTeIbHOCTh HCTeYeHHA CHH3HIaCb JO 1 muy. 60,4 cex. 
CepHokucsad Comb BbiemeHa Kak omucaHo Bbllle. Tlonyueno 4 r comm, coxep- 
xamel 30,4% As. [Ipoxom«utenbHocTb ucreyenua 0,4% B BacKOsuMeTpe OcrT- 
Baslbla mpu 27° 0 mun. 47,6 ceK.; nposomKuTebHOCTh xe ucTeyeHHA 0,4% 
pacTBopa CaibBapcana, BbieeHHOro 10 Spsuxy, 0 mun. 43 cek. Ja Toro YTOObK 


MOKa3aTb, YTO MIpH 3TOM OOpaborTKe He MpOUSOLWVIO riyOOKHX H3MeHeHHH B CTpoe- 
HHH 9JIEMeHTapHOro 3BeHAa, MOMYYeHHAA CEPHOKHCIAaM COJib ONATb Oblia MpeBpa-_ 
ujena mo Ko6epy B comaHoKucryio comb. Jia sToro 2,2 r CepHOKMCIOM COM 


6bIm0 pacrBopexo B 16 ma 10% pacrBopa NaOH. Pactsop ocrapnen Jo cmely1o- 
ulero JHA (3allluTa OT OKMCIeHHA — BakyyM). Ha cnelyrolulMi WeHb K pacTBOopy 
jqoOapneno 70 ma 18% conaHOH KuCOTH. BrinaBuiMH cambBapcaH OTPHJIbTpO- 


BaH, mpompit 18% comAHOH KMCIOTON, 3aTeM CMECbIO COJIAHOM KMCJIOTbI CO CIMP= | 
TOM, CMeCbIO cnupTa HW supa uM HakOoHell sc—pupom. BpicyuieHo B BakyyMe Haj, | 
HeSO, u KOH. Tonyyeno 1,65 r canbBapcana. Cogepxxut 31,6% As. IIpogon-. 
XKMTeIbHOCTh ucTeyveHun 0,4% pacTBopa B ONHCaHHbIX BbILMe YyCOBHAX. 
6 mun. 14,2 cex. HpupetenHpie 9KCMepMMeHTHI YOEAUTEIEHO MOKA3bIBAaIOT, TO: | 


CaMOIPOU3SBOJIBHbIE HWM3IMCHEHUA BASKOCTH PaCTBOPOB CaJIbBapCaHa, BO-II€PBbIx, 
NOAGHHEHbI OpeeJieHHbIM 3aKOHOMEePHOCTAM WH, BO-BTOPHIX, elie OJHH pda 


AOKAa3bIBaloT, YTO BASKOCTb PaCTBOPOB CaJIbBapCaHa 3aBHCUT He OT o6pa30BaHist | 


accOlMaTOB, a OT TOO, UTO CasbBapCaH ABJIACTCA MCTHHHBIM BbICOKOMOeKYJAp- 
HbIM COeMHEHHeM, CTpOeHve KOTOPOrO H306paxeHO ypaBHeHuem (1). B BomHbIx 
pacTBopax, B 3aBucuMocTu oT ycsoBui (pH, TemmepaTypa, KOHUWeHTpalius),. 
MOJI. BEC MOXKET WIM YBeJIMYHBATLCA 3a CueT Jeruapatauun (oTmenmenue H2O 
3a CUeT KOHILeBLIX TpyHM MOMeKYJIbI), HH YMeHbIWATbeA 3a CueT ru-pomuTHYe- 
CKOrO pacilenmeHua cBaA3eH —As—O—As=. BecbMa BepoxTHo, 4TO u OONbIIMH- 
CTBO OMMCaHHbIX B JIMTepaType «apCeHocoequHeHUi» B eHCTBHTeIbHOCTH AB- 
JIAIOTCH AHAJIOPHUHBIMH MOJIMMepaMi, 3a HCKJIO“CHHEM, KOHEYHO, TAKUX, KOTODHIE 
OeclIBeTHLI H MMeIOT KpucTasIMUeCKy!Io dopmMy (apceHoGeH30N, apceHoTOsYOUL 
M HeKoTopble Apyrne). OtHako MOMOOHEIX KapCeHOCoeMMHEHUL» ONUCAHO BeHKOe 
MHOXKECTBO MH OHH HE MMEIOT pakTHYeCKOro 3HaueHuA. McKmoueHHeM ABsAeT- 


CH, KOHCYHO, HeOCaJIbBapCaH, BOMPOCbl CTPOCHHA KOTOPOTO MbI HaweeMCA B ] 
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Kpaoam 


HToraaypn Akayemuu nayrx CCCP 
1957. Tom 116, Ne 4 
| 


XHMH 
Axayemuk A. H HECMESAHOB u M. UW. PhIBAHCKAS 


CHHTE3 2-3AMEUJEHHbIX COJIEM JET UAPOXHHOJIN3SHHKA 


B psxjle pador aprophi copmectuo c H. K. Kouerkonbim coo6ulain 06 UCnOVIb30- 
Banu B-XJIOPBHHHIKeTOHOB KaK upe3BbI4aliHO OarolapHOro MCXOAHOLO MaTe- 
pHasla WIA CHHTe3a Pa3JIMYHEIX NATH- HM WeCTHYJICHHbIX TeTeEPOMMKIMYeCKUX CH- 
¢Tem. B nocnefHeli Hallie paOoTe Ha STY TeMY COOOLLamOCb O cuHTese 4-anKus-1- 
A3zajerHPOXHHOJIM3HHMeBLIX cose (*). 

B uwactoxlleH paOore ocyllecTBleH Take CHHTe3 ComeH MeruqpoxuHon- 
3uHua.B 9ToM cly4ae B peakMlO C alleTaAMH allusialleTambleruop, Jerko M0- 
JIyuaeMbIx U3 B-XJIOPBHHHJIKeTOHOB TO MeTOsNKe, pa3paOoTaHHOH Hamu 
H. K. Kouerkoppi (7), HCMOb30BasIOCb MHTHeBOe MPOH3BOAHOe %-NHKOINHA . 
Peaxuua wwia mo cxeme: 


4) “OLR cy CH, OH 
CHL 
‘a He a Ly \cZp oe 
oe 1 Vy | ag 
cr ‘ik 
| CH 
cH ZX 
NS CHO OCHs 
CH,O. |OCH3 'g Il | 
OH R 
Uy a (CH,CO),0 iN 
_ —— > 
yi 
zs ne 
Br- Bis 


age R = CHs—, CsH,—, C,H;—. 


o-TIWKOIMAIMTHH, pearupyxA Ha XOJIOLY C JMMeTHJIOBbIMM alleTaJIAMU allWJI- 
.alleTajIberu OB, JaeT MaslopacTBOpUMble B Sc*Uupe JIMTHEBbIC aKOFOATH! CIMpPTa 
II, KoTopble MOXKHO OT*PUIbTPOBATb HM MPOMBITb SPHPOM HW TeM CaMbIM OCBOOOAUT 
.OT IIpHMeCeli HCXOMHBIX &-NMKOMMHA UM alleTana, a 3aTeM pa3s102%KuTb Boo. Ho- 
syuaroulueca B pesymbrate astoro cnupTel I] He BblqedAMCb B CBOOOHOM Bue. 
‘Onu Ob NOABeprHyTbl WMKIM3allMH KMMNAYCHHeM C H3O0bITKOM KOHILeHTPUpo- 
‘BaHHOM OpOMHCTOBOAOpOAHOM KUHCOTE, B pesybTaTe wero Obl NOyYeHb! 
comm 2-oKcv-2-metua- u 2-oKcn-2-cbenu-xuHomusuHHa (1H, 2H) (III). Mocnex- 
HHe XOPOLIO paCTBOPHMH! B Bose H ObICTPO OOeCIIBEUMBAaIOT pacTBOp MepMaHraHata 
Kalua. CooTBercrBylollylo comb id R = CsH, — BblqenuTb B KpucTasunue- 
CKOM BHJle He ylasl0Cb, MOSTOMY OHa 6e3 MpeBapHTeNbHOU OUNCTKH Oba UCMOMb- 
30BaHa B Culeqyrollel craquu. Tlocueyquaa craqua, eruypatalua KMNAYeHHeM 
© YKCYCHBIM aHTMpHoM, MpoTekaer upe3sBblaiHO JerKo. 

Takum o6pasom, pa3paOoTaHHbIM HaMM MeTOX MO3BOJAeCT JOBOJIbHO MpOcTo 
NOY4aTb HeH3BeCTHbIe paHee 2-3aMellleHHble COM LeruqpoxnnouMsunnA. Bot- 
XOMbl STHX CONel, CUMTaT Ha HCXOMHbIM allerab allulalleraibqeruya, Koed- 
smoTca B Mpenenax 20—30%. 
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Ipeqmaraembiii HaMH MeTO CHHTe3a COMeH Meru PpOXHHOJM3HHUA, 3aMelLeH — 
HbIX BO 2-M MOJIOXKeHHH, HO HCXOJHBIM BellleCTBaM polite, YEM ONHCaHHbIe B JIH- 
Tepar ype (oi 

Tlonyuennpie 2-3aMelleHHBIe OpoMHbl MerHPOXMHOM3SHHUA ABJIAIOT- 
CA GOeCIIBeETHDIMH KPHCTaJIIMYeCKHMH BellleCTBaMH, XOPOINO paCTBOPHMbIMH 
B Boe. 

IlepxuopaT uw mukpaT 2-envJierH{pOXHHOMM3HHHA MVIOXO PaCTBOPHMbl 
B BOe HCNUpTe HM MOTYT ObITb MOYUeHbI AeHCTBHeM XJIOPHOH WIM NMKPHHOBOK 
KHCJIOTbI Ha COOTBETCTBYIOWMH OpoMHy. 

Tlony4enuble COM ern pOXUHOJIM3HHUA He OOECIBEYMBalOT pacTBop NepMaH~ 
raHaTa KaJlHA, HW, CeqOBaTeIbHO, He MMeHOT HeapOMaTHYeCKUX ABOHHbIX CBA- 
3eit. [Ipn ruqpupoBanuu Hay WwiaTHHOBOM YepHbiO OpoMHy 2-MeTHs ern poxXHHo- 
JIM3HHUA MOPOULaeT NATb MOJIeH BOAOPOAa, YTO YKa3bilBaeT Ha HaJIH4ve B KOHCH- 
CHPpOBaHHOM Spe MATH JBOMHbIX CBA3eH. 

Tlonyyenupili B pesybTare THApupoBaHuA OpomruspaT 2-MeTHIXHHOMU3H- 
JiuHa Obl MepepeyeH B MHKpaT, TeMilepaTypa MlaBJeHHA KOTOPOrO COBNata 
c TemMepaTypoli NwaBeHHA MuKpaTa 2-MeTHJIXHHOJIM3HINHAa, BbI-eeHHOTO 
Kaemo u Merxastpcbom (8). 

Cnektp morjouweHHA Opomuya 2-MeTHJerH{pOXHHOM3HHHA B BOJ- 
HOM pacTBOpe, CHATHIM B ysabTpadwomeToBOH oOacTH, XOpoOllo coBnawaeT 
CO cleKTpoM, cHATHIM Boxenbxaligjom u Tennom (*) Avia mona ferngpo- 
XHHQJIM3 HHUA. 


Auaxe 32D; 817; 310; 306; 298; 294; 286; 283; 272; 261; 244; 233; 277 mu 
c 0,9; 0,54; 0,6; 0,35; 0,3; 0,2; 0,48; 0,18)10,47; 0,45; 0,24; 0,7; 4,0.10—— 


IKncnepuMeHTandbuad Weel (Osh 32) 


BpomMug 2MeTuaAReruzApoxuHonun3zsHHuT. K 13,2 r 
(0,1 Moma) QuMeTusoBoro alleTrama alleroalleranbierufa B 100 ma a6c. sbupa 
B TOKE a30Ta LOOaBJIeH NO KalJIAM IPH OXJax%KeHHH JIbJOM C COJIbIO HW SHEPrHy- 
HOM IlepeMeLIMBaHHH 2PUPHbIM PaCTBOP &-NHKOJMAMJJIMTHA, NOMYYeHHOrTO U3 9,37 
(0,1 moma) «-nuKkomuua (°). Bpinan 6ecliBerHbI OCaloK, KOTOpPbIM NMOCTeMeHHO: 
OKpallMBaJICA B OpaH?KeBO-kKpacHbI UBeT. OcaoK MepemelliuBaicaA B TeyeHHe 
] uaca pH KOMHaTHOM TemMepatype, Obi GbICTPO OTPUMbTPOBAaH HU TULaTeIbHO 
IIpOMbIT a6c. spupom. Ec u3 PubTpata CHOBA BbIMajflasI OCaOK, TO OH TOKE OT- 
(PHJIBTPOBbIBAJICA H MpOMbIBasICs| SPHPOM. CoOpaHHbIli ocaoK pa30%*KeH BOON NOL, 
aupoM. OpupHbili cmol oTereH, BOA ABa pasa U3BeueH 2PupoM. OdupHbie 
BbITAXKKH BbICYINeHbI Ha NoTaliemM. K MacaAHUCTOMY OCTaTKY, HOJLYYeHHOMY 
mocjle OTTOHKH 2cupa, LoOaBeHo 30 Mi KOHWeHTPHPOBaHHOH GpomucToBOZOpor- 
HOM KHCJIOTbI, H CMeCb HarpeTa Ha BOAAHOH OaHe Cc OOpaTHBIM XOJIOLUJIbHHKOM 
3 uaca. SaTeM u36bITOK GpOMHCTOBOLOPOAHON KUCOTHI OTOrHAaH B BaKYYyMe. 
Ocratox pacrsopeH B 300—150 Ma BoxbI MU HECKONbKO pas U3Be4eH xOpoop- 
MOM. Bojublit culo onsTb ynapeH B BakyyMe. B ocrarKe — BA3Kad KOpHuHe- 
BaTad MaCCa, KOTOPad 3aKPHCTaJJIH3OBbIBaaCb MPH CTOAHHH M TPeHHH Masiou- 
KOH O CTeHKH. Kpuctanibl ordumbTpopaupt. Tlomyseno 6,5 r (27% Teopun) 
Opomufla 2-okcn-2-MernixuHonMsuHuA (1H, 2H), 7. na. 156—158° (nepeocax- 
WleHue W3 ciupta acpupom). 


Haliyeno %: C 49,88; 


HH 4,92 
CyoHi2NOBr. Buruucneno %: C 49,58; H 4 


,92; N 5,61; Br 33,40 
D ,95; N 5,78; Br 33,05 
BeciperHble KPHCTaJJIbl, XOPOWO pacTBOPHMbIe B BOJe HU CHUpTe, OGeclBeUH- 
BaloT pacTBOP NepMaHlaHata KaJIMA. 

K cmecu 1,1 r 6pomuga 2-oKcu-2-merunxunonusnHua (1H, 2H) u 30 ma 
YKCYCHOPO aHTHpua LoOaBJeHa Kall KOHICHTPUPOBaHHOM CepHOl KUCJOTHI. 
Cmecb KulaTHach 20 MuH., Mocie oxaxKeHua Opomuy, 2-MeTuaeruyqpoxuHo- 
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JM3MHUA BbICaxKeH SpupoM. Borxog | r (98% Teopun), T. na. 185—186° (nepe- 
ocaxKeHHveM 43 cnupta 3c:upom). 


Hatineno %: C 53,50; H 4,59; N 6,06; Br 35,57 
CyoHioNBr. Brruncneno %: C 53,50; H 4,46; N 6,30; Br 35,66 


Bectiperuble KPHCTaJWIbl, XOPOWIO pacTBOpHMble B BOJe, He OG6eCUBeUMBAaIOT 
pacTBop lepMaHranata Kasia. 

BpomMugk 2nponunuaAReruxapoxunonusunua. Tlonyuen 
aHanornyHo us 12,0 r quMerHmOBoro alleraia NpomMoatleranbgeruga u 7,0 r 
@-MKONMHA. Bprxoq Opomuga 2-nponummeruapoxunonusunusa 5,9 r (31,2 % 
Teopun), T. m1. 133—135° nocne nepeocaxeHna “3 cnupTa sdupoM u CyMIKU 
B BakyyMe npn 100°/5 mm. Ouenb rurpockonuyen, Raer Kpucranmorufsparsl. 


? 


Haltigqeno %: C 97,23; H 5,80: N 
POOF EN 


Doe Biol oo 
CygH,iaNBr. Bporuneseno %: C 57,14; H 5 O50 


3: Br 3d 74 


I[pomexyrounbit 6pomuyx 2-oKcu-2-nponuixunomu3suHuA (1H, 2H) ue Onin 
BbIMeIeH B YHCTOM BU, TaK Kak efo He yaslocb 3aKpucTamusoBaTb. Ilosromy 
BASKaA Macca, NOJYYeHHaA Moce WHKIM3alMu, Oblula HemocpescTBeHHO MOJ- 
BeprHytTa JerupaTaluu C YKCYCHbIM aHrupHyomM. 

Bpomugd 20eHuARerugaApoxunoau3zsunua. [onyyen ana- 
moruuHo u3 17,5 r AuMerusmoBporo alleraa Oen30vualletambyeruga u 8,47 
%-IMKOIMHAa. Brixox Opomujia 2-enuserudpoxuvom3nnua 5,9 r (21% Teopun); 
rujipat T. mt. 193—194° (nepeocaxkeHue u3 cnupra 2dupom). 


H 4,61; N 4,69; Br 26,38 


Hatiyzeno %: ° 6 
9 ; H 4,60; N 4,60; Br 26,31 


2 
Cy5Hy.NBr-H.O. Bparuncaeno 5h 
Ilepxmopat T. na. 168—169,5° (u3 Bogbl, cylIka B BaKyyMe). 


Haiizeuo 


%: OOM Aa OA CMe 5 
CyisH 2NO,Cl. Bpruncneno %: 


9, 
GER Jnl she Cl al tol 
IIuxpar tr. ma. 168—170° (43 MeraHowa). 


Hatrero (9% 1G oer 227 1 23 82NeA2 98 
Cy2Hi4N,0,7. Baruvcaeno %: C 58,06; H 3,45; N 13,13 


~Tipomexyrounpit Opomuy 2-oKcn-2-enunxunomusuHua (1H, 2H) xeaTbIe 
uroulbuatTble Kpucramibl c T. mut. 150—153° (nepeocaxkyeHHem u3 cnupta 9cu- 
pom). Brrxox 6,3 r (22,4% Teopun). 

Hattqeno %: C 59,31; H 4,66; 


6 Br 26,50 
CysHy,4NOBr. Buruucueno %: G 59,21; H 4,60; 


9 
O-Br 26,01 
Tlepxmopat tT. ma. 145—146° (m3 mMeraHowia). 


Hatigeno %: C 55,88; H 4,33; N 4,36; Cl 10,81 
CysHiaNO;Cl. Buruucteno %: C 55,64; H 4,32; N 4,32; Cl 10,97 


Tuapupopauyue Gpomufga 2-MeTHAMECrUAPOXUHO- 
Au3suuHUA. 0,239 r 6pomugsa 2-MeTHAerMApOXHHOJIM3HHUA NpOruApupoBaHbl 
B pacrsope 50 mu ciupta Had MwlaTHHOBOH YepHbio pH KOMHATHOM TeMIlepatype 
Mu armoctbepHom yaBnenun. Ilornorunoch 5 Mon. Bogopoga. Karamusatop ot- 
(uUAbTpOBaH, (PUMbTpaT yapeH B BakyyMe Jlocyxa. OcraToK nocuie 2-KpaTHOoro 
NepeocaxkeHua u3 ciupta s:pupom uMeerT T. Mu. 221—223°. 


Hatigeno %: C 51,34; H 8,64; N 5,93; Br 34,20 
CipHeoNBr. Brruucneno %: CG 51,28; H 8,54, N 0,98; Br 34,18 
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Tlukpat T. ma. 154—156° (u3 cnupra). 

Jlurepatypuble Janupie (*) tT. na. 158°. 

CnekTpockonMyecKkad YacTb paOOTb! BINOJHeHa B ONTHYeCKOH saSOopaTOpHu 
qleHa-KoppecnoHyenta AH CCCP W. B. O6penmopa B Muctutyte 3iemMeHTo- 
opraHHyeckux coeyuHenuli AH CCCP. 


VncTHTyT SJIeMeHTOOPraHHyecKHX COeMHeHHIt Tocrynnso0 
Akayemun HayK CCCP 24 VI 1957 
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Aoraago Akaxemuu nayr CCCP 
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TEPMOrPA®HUYECKOE HCCJIEROBAHHE MPOWECCA JEM PATALMM 
-OPTOBOPHOM KHCJIOTbI 


(ITpedcmaeaeno akademukom C. H. Boavdeoeuuem 22 IV 1957) 


OrHocnTembHO TeveHHA Mpotecca TepMuyecKol perugpatauuu H;BO, yo 
B,O 3 uMeloTca pa3JIMUHbIe TOUKM 3peHuA. OTOT mpollecc omucaH B AMTepaType 
WM Kak JBYXCTYNeHYaTbIN, B KOTOPOM B KayeCTBe MPOMeEXYTOUHOFO COeMMHeEHHA 
oopasyetca HBO, (1°), u kak TpexcTynenyarblii, MpoTeKaloulul Cc O6pasoBaHHeM 
MPpOM@XKYTOYHBIX coequHeHHH H,B,O; u HBO, (¢), u kak TpexcTyneHuaTbIi, B 
xofe kKOTOporo MomyyaoTcd mpoMexyTouHble coequHeHuA HBO, u H,B,0, 
(°), H KaK BOCbMHCTYNeHYaTHI, MpoTeKalOulM Yepes CeEMb MIPOMeXKYTOUHIX Coe- 
AMHeHHH coctaBa NB,O;,-H,O, rne 1 paBuserca or | po 8 (8). 

OjHaKO H3 BCeX MePeYHCCHHDIX MpPOMeKYTOUHDIX COCIMHEHUH TObKO Ofna 
MeTaOopHad KHCIOTa JeTalbHO HCCMeOBaHa, Mpu3HaHa XMMMUeECKUM WHAUBH- 
JOM M M3BeCTHA B HACTOALLee BPeEMA B TpeX MOAMPUKAaWMAX, MOHOTPOMHBIX OTHO- 
CHTeJIbHO pyr Apyra (*); cylecTBOBaHHe 2%Ke OCTabHbIX HAXOJUTCA MO BOMpo- 
CoM. 

B HacTosllelH paOoTe KpaTKO H3Jara‘oTcad pe3yJIbTAaTbl BHOBb IpeAMpHAAToro 
ACCIeOBaHHA Mpollecca TepMu4yecKkoH Terusqpatatun HsBOs, Koropoe npose- 
leHO TepMorpaduyeckuM MeTOJOM. 

Hleruspatalua ocyulecTBiasacbh HarpeBaHHeM KHCJIOTHI B CTCKJIAHHbIX COCy- 
juKax Crenanosa (8) co ckopoctbio 1—2° B | MuHH. pu CmedyroulNX 3aaHHbIx 
BeJIMUMHAaX BHeluHero RaBmenna: 740, 600, 500, 400, 300, 200, 100, 75, 65, 
50, 25, 20, 15 u 10 um pr. cr. Ilo nomyseHHbIM TepMorpaMMaM yCTaHOBJIeHO, 
4TO TeYeHHe ZTOTO Mpollecca HMeeT Pa3/IHYHbit XapakTep B 3aBHCHMOCTH OT Be- 
JIMYMHbI TMIPHMeHeHHOFO BHeILHErO aBseHHA. OGHapy2KeHbl OHOCTYNeHUaTHIH, 
ABYXCTYNeH¥aTbIi MH TpexcTyneHuaTbli myTH Deruspataluu H;BOs. 

IIpu narpesanuu H,BO, nox qapmnenuem ot 740 yo 65 MM prt. cr. Rerugpa- 
Tallda ee MpoTekaeT Kak JBYXCTYMeH4AaTHIN Mpolecc, C OOpasoBaHHeM B KauecTBe 
—IpoMexyTouHoro coequHeHun HBO, III*, uro naxof~ur orpakeHue Ha 
TepMOrpaMMaxX B BHJe ABYX YeTKO BbIPaxKeHHbIX SHAOTeEpMHYeECKUX siPpekToB 
(puc.1, a). 

Tlepppri scbpexT Ha TaKUX TEPMOrpaMMaX COOTBETCTBYeT TeYeHHIO JUCCOMHa- 
uu HsBO, ua HBO, III u BoxsaHoli nap mpu Temnepatype or 149 no 101° — 
B 3A€BMCHMOCTH OT BeIMUMHbI 3aaHHoro BHellHero JaBseHua. Bropol sdpexr 
Ha HUX OOYC/IOBAMBaeTCA TeveHHeM naBeHHa HBOz III mpu 176°, ecau na- 
rpesanue H,BO, mpousBoyurcs nox fapnenuem 740 mm pr. cr. IIpu Harpesa- 
nun H,BO, nox JaBnenvem 600 mM prt. cT. H HHxKe 9TOT SPekT CooTBeTCTByeT 
XOy yacTuuHo nerugpatatuu HBO, II] c o6pasopaHuem pacTBopa pH TeM- 
meparype or 175 yo 147° B 3aBHCHMOCTH OT BeJMUHHDI LaBJIeHHs. 

Pacrsoph, oOpasylouinecsd B pesysbTaTe TeYeHUA MPOMeCCOB, COOTBETCTBYIO- 
mux Bropomy sddexty, B xOfe HX JaibHeliiero HarpeBaHWA BbIKMIAaloT 6e3 
BbIeNeHUA W3 HUX TBepLoi dasbl, WTO MpHBO_UT K Mowy4yenuIo MaBa B2Os. 
Tpouecc BpikunanHua pacTBOpoB He HaXOJMT YeTKOFO OTPaeHuA Ha TepMorpam- 
Max. 


* TI] — Tperba Mogudpukalns. 
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HaOmonapiuieeca Japienue yucconvauun H,BO; na HBO, III u BORO 
flap B 3aBHCHMOCTH OT TeMMepaTypbl MpeycraBseno B KOOPMMHAaTAaXx log p—z : 
Ha puc. 2 orpeskom AB. Kak noKkasaHo Ha TOM 2Ke PUCYHKe, OHO OKa3aJIOCb IpaK- 
THYCCKH PaBHbIM PaBHOBeCHOMY aBJICHHIO, H3MepeHHOMY Heck O7LEMMe aBTO- 
paMM CTaTHYeCKHM METOJOM B H30TEPMHYCCKUX YCJOBUAX ES 

Ilpu Begenuu eruypataiuu H,BO, nox Japmenvem 50—15 mM pt. CT. Ona > 
ipoTeKaeT Kak TpexCTyMeHyaTbIi Mpolecc C OOpas0BaHHeM B KavecTBe MpOMe- 
*KYTOUHBIX CoeqMHeHHH HBO, u Broporo rufpaTHOrO CoeAMHeHUA UJI TBEPAOTO » 
pacTBopa, YTO HaXOMMT OTpaxkenne Ha TepMOrpaMMaX B Bue TpeX YeTKO BbIpa- 
SKCHHBIX 9HOTepMHYecKHX 3dpdexTos (puc. |, 6). 
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Puc. 1. TepMorpamMbl opToOopHol KHCJOTHI Np pa3sH4UHOM JaBJeHHu 


(MM pT. cT.) : a— 100, 6—50, @— 15, 2 — 10 


Ilepppii addekT Ha TakuX TepMorpaMMax OOYCJIOBIHMBaeTCA TeYeHHeM JIMC- 
counawuu H,BO; Ha HBO, u BoxAHOH Nap mpu Temneparype or 96 Jo 83° B 3aBH- 
CHMOCTH OT BeJIMYHH 3aaHHOrO BHELIHErO JaBseHuA. Bropo addeKT coorBertcr- 
ByeT Juccounalun HBOsz va Bropoe NpoMexkyTouHoe ruj{paTHoe COeAMHEHHe WI 
TBepbId pacTBOp H BOAAHOM Map, KOTOPad MponcxoA_UNT MpH Temme, arype oT 
143 yo 112° B 3aBucMMoCcTH OT BeJIHYNMHbI CO34aHHOrO BHelUHero JaBseHuA. Tpe- 
THH sidekT oOycOBIMBaeTCA TeyeHHeM JMCCOlMalluu BTOporo THApaTHOrO 
CoeMHeHHA WIM TBeEPAOro pacTBopa Ha amopdubtit BO, u BoAAHOH Tap upu 144— 
150°, ecm Harpepanue H,BO, npo“sBogzuTca nox Japmenuem 25 MM pr. cr. 
wu HwxKe. IIpn Harpepannu H,BO, nox JapseHuem 50 mm pr. cr. 3ToT acbdexT 
COOTBETCTBYeT TeYCHHIO YaCTHUHOFO OOe3BOKUBAHUA BTOPOTO TuApaTHOoro co- 
€MHeEHUA WIM TBeporo pacrBopa pH 154° c oOpas0BaHveM XKUAKOFO pacTBopa, 
KOTOpOH B xOjle JabHelilero HarpeBaHHA BbIKHMaeT 6e3 BbIeeHHA M3 Hero 
TBepAOu Pasbl, YTO NPHBOLUT K NowyyeHuIo napa B,O,. Brrkunanue pacrBopa 
He HaXOMMT YeTKOrO OTpaxkeHHA Ha TepMorpaMMax. 

HaOstofapiieeca pH TpexcTymeH¥aTOM Mpolecce Weruspatalluu opTobop- 
HOW KHCJOTbI JaBJleHHe ee JMCcouMaluu Ha HBOs u Bo_aHOl Nap B  3aBHcH- 
MOCTH OT TeMIlepaTypbl MpescTaBsleHo Ha puc. 2 orpeskom BD. Ono oKkasanocb 
HWKe H3BeCTHOrO u3 wIMTepaTypb! (°:?) paBHOBecHOrO JlaBsIeHHA B CHCTeMe 
H,BO; —- HBOs III — nap, us06paxxeHHoro B 3aBuCUMOCTH OT TeMMepaTypbI 
Ha TOM 2Ke pucyHke orpeskom BC. Oro sapmenne, 10 Bcell BepoaATHOCTH, OOYCIOB- 
JieHO NMowyyeHHeM pu Jerngpatawun H,BO, nox jaBsenuem 50—15 mn pr. cr. 
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cHayana HBO, c necraOuibHo mcepgzocrpyKrypoll, BcneycrBue Yero mpH 
TepMorpauyecKoM UCCeAOBaHHM H3MepeHO JaBeHHe B Cucreme H,BO 
HBOpneyer —Nap, a He B cucremMe H,BOs3y<r — HBO, Ile, — nap.. 
_ Moxuo mpeqnonarath, uro HBO,, c Hecra6umbuoi nceBgocrpyKTypoili 
NpeBpalllaiacb BO BTOpoe rupaTHOe CoeAMHeHHe WIM TBEpLbI pacrBop H BoOys- 
HOM Nap Oe3 MpesBapuTeNbHOM Mepecrpoiku cBoei KpucramMUecKOl pewlerKn, 
TaK KaK COOTBETCTBYIOWMH STOMY Mpolleccy 9k30TepMHYeCKHH adpdpeKT Ha TepMo- 
rpaMMax He OOHapyxuBanca. HaOmogapuieecn Japmenue puccommattun HBO2 
B 34BMCHMOCTH OT TeMMepaTyp MpeACTaBeHo Ha puc. 2 orpe3skom EF. 
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Puc. 2. SapucuMocTb JaBleHHH JuccolwalHuu opToOopHol uM MeTa6opHOH KuCcTOT 

oT Temmepatyppl. ABC — yuccounayuua H3sBOs na HBO: B Bue TpeTbeli MozH- 

dukaunu u H2,O(n); BD —yuccounayua H3sBOs na HBO npeznonaraemoli Hecta- 

ONsIbHOH cTpyKTypph! HM H2O(n); EF — guccounayun HBOs npeqnonaraemoii ue- 

cTaGHIbHOM CTpyKTYpbl Ha rHApaTHoe CoeRHHEHHE HIM TBeEPALIM pacTBop u H2O(n). 
1 — nam auube; 2 — Januple (°,”) u ap. 


Tlonyyapieeca B OMbITax BTOpoe THApaTHOe COeEAMHEHHE HH TBepAbIH pac- 
rBOp C COsepxaHHem BO, or 80,4 no 82,2% mo cBoemy cocTaBy He COOTBeTCT- 
3VeT HH OJMHOMY H3 MepeYHCJICHHbIX BbIIMe NPOMEXKYTOYHHIX COeEHHEHHH, ONMCAaH- 
IBIX B JIHMTepaType. 

[pu uarpepanun H;BO, nox AaBienuem 15 MM prt. CT. Merufspatalua ee 
MOXKET COBePIMAaTbCA YaCTHYHO B Bue ONMCAHHOFO TpexcryNeHyaToro mpollecca 
1 uacTHuHO — OfnocrynenuaToro. STo ABMeHHe HaOMOJaOcb B HeCKOMbKUX 
MbITaX, OTpaxKaACb Ha TEPMOrpaMMaX B BUe NATH SHOTepMuYeCKHX scekToB 
puc. 1, 6). [lepppit adbdext Ha TakUxX TepMOrpaMMax COOTBETCTBOBA JMCCOlna- 
tun H,BO, na HBO, u soganol nap, HayHHaBulelica npu 83° u nporeKaBleli 
sHauaIe CO CKOPOCTbIO, MOCTaTOUHOH MIA OTPaxkeHHA ee Ha 3aNMCH MpocTok 
‘epMONapbl B Bue TOPH3OHTAMbHOM MWOWalKU, a 3aTeM NpekpalllaBlievicaA WH 
e3KO 3aMeIIABIelica, B CBA3H C YeM OOpasoBbIBaBlaaca cmMecb H,BO,; c HBO, 
locTelleHHO HarpeBaslacb lo TemMepatypbi 98°, pu KOTOPOH BOsHUKaN BTOpOH 
Ipollecc, COOTBETCTBOBaBLIMAA BTopoMy spekTy Ha TepMorpaMMax. Bropok mpo- 
lecc pelcTaBAN coOon MuccolMallulo H,BO, Ha amop Hpi B,O,; 4 BO,AHOK 
lap. OH coBepliasicA, OTpaxkadcb Ha 3aNMCH NpocToH TepMonapbl TakxKe B Bue 
‘OPH30HTAIbHOM MOMalku, U WpepbIBaJICA B CBA3H C BO3HMKABIHM BHOBb ObI- 
TPbIM TeYeHHeM TepBoro Mpollecca, KOTOPoe NPHBOAWNO K NOHWKeHMIO TeMIIe- 
aTYPbI OOpasoBbIBaBllelica cmecu H,BO;, HBO, u B,O, no 83 u oOyCNOB MBA 
lOABJICHHe Ha TepMorpamMax TpeTbero apexta. Uerseprbiti H MATHIN s=ppekTbI Ha 

fhe 99) 


TepMOrpaMMax COOTBeTCTBOBaIN uccounatun HBOz Ha Bropoe npoMerxkyTOUHOe 
rMpaTHoe COeMMHeHHe HI TBepAbIit pacrBop HM BOAHON Nap mpu 112° u Aucco- 
WHallMH BTOpOro MpOMexXYTOYHOrO FHApaTHOrO COeLMHEHHA HIM TBepforo pac- 
TBopa Ha aMopdxpli BeOs u BoxaHoH nap upu 144°. 

Ilpu Beyennu Aerufpatauuu HsBOs nox naBienuem 10 MM pr. CT. OHa IIpo- 
TeKae? KaK OJHOCTYMeHYATHIM Mpollecc, MpeAcTaBIAIOMNH coOoK TuCcolMalln1o 
HsBOs nenocpescTBeHHO Ha aMopdubli BeOs HW BOAAHOHM Nap, COBeplllatollly1ocA 
mpu 96—98° u orpaxalollyloca Ha TepMOrpaMMaX B Bue YeTKO BbIPaKeHHOrC 
3HOTepMuuecKoro adpekta (puc. 1, 2). Dror npolecc CBUAeTEMbCTBYeT O CYLLe- 
CTBOBaHHU B CucTeMe B2Os — HeO ele He HaliqeHHOM SBTeKTHKU, OOPasoBaH- 
HoH opro6opHow KucOTOH M OOpHbIM aHrHuApHuyoM. 

O6napyKenuble NyTH Jeruypatauuu HsBOs, m0 KOTOpbIM OHA MpoTeKaeT pk 
BHelUHeM JaBsleHuH 10—25 mM pt. cT., MOryT MpefcTaBUTb MWpakTMY¥eCKHH MH 
Tepec, TaK KaK MO3BO/IAIOT MHHOBaTb laBseHHe pH MpOusBoscTBe OopHOr¢ 
aHruy pula u3 OpToOopHO KMNCOTbI, IPHMeHAA MeHee rlyOOKMH BakyyM IC 
CpaBHeHMio C MpejiaraBluMMcaA Cc OcTaTOUHLIM JapmeHvem 1—2 mm pr. cr. (*°)4 
13—15 mM pt. cr. (2°). 


HayuHbiii HHCTHTyT NO yoOpeHuam Tlocrynusto 
H HHCeKTOdyHruCcHaM 15 IV 1957 
um. 3. B. Camotisosa 
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XHMHA 


A. T. SHIYC u M. B. OPAAH 


| O METHJIMPOBAHHH WANKJIONEHTEHA METMJIEHOBbIMU 
| PAXKWKAJIAMH, OBPASYIOLUMMHCA KOHTAKTHbIM 
| BOCCTAHOBJIEHHEM OKHCH YIJIEPOJA BOJOPOJIOM 


| (ITpedcmaenexo axademuxom B. A. Kasanexum 24 IV 1957) 

Panee Opblio moKa3aHo ('), YTO B YCMOBUAX PeakUMU KaTasMTMUeCKOM Truspo- 
‘OHMeHCallMH OKHCH yrviepoya c osepunamu (°) MpoucxoyquT MeTumupoBanue 
[MKJIOreKCeHa METHJICHOBbIMH PaluKalaMH, OOpasyeMbIMH KOHTAKTHbIM Tru Apu- 
)OBAHHEM OKHCH yrvlepoda BOJOpOJOM, B pe3ybTaTe Yero MOMyUalOTCA MOHO- 
seTus- HW 1,2 quMeTH3aMelleHHble WuKNOreKcena. Jo atToro Oblo 9KCHepHMeH- 
‘aJIbHO OKa3aHo (*) npoMexkyTOUHOe OOpas0BaHHe MeTHJICHOBBIX pawuKaJOB Mp 
‘aTaJIMTH4YeCKOM CHHTese yruieBoyopoyos us CO u H, nytem mMerumupoBanua 
eH30NIa B TOYO. 

B Hactoslleh paOoTe KpaTKO U31O%KeHbI Pe3YJIbTATHI, NOJYYeHHbIe MpH uccwe- 
{OBAHHH OTHOMIeHMA K peaKUMH TUAPOKOHJeHcallMHn C OKUCHIO yrepofa Apyroro 
lukloolepuHa — WukKsIoneHTeHa. 

Amnapatypa M NopsoK MpoBeseHuA ONbITOB OCTaBaJIMCb TaKMMM 2Ke, Kak 
3 PaHee MpoBosuBIMxca padorax ()> ”). 

Mcxogupili WuksOneHTeH ObluI MOsyYeH U3 aXHMMHOBOM KUCJOTHI Yepe3 CTaqHH 
[MKJIOMNeHTaHOHA, UMKOMeHTaHOa MH WeruspatTalluu mocweqHero Hall OKMCbIO 
JIOMHHUA C BbIxXoqoM 85% TeoperuuecKoro, cuMTad Ha WuKNoNeHTaHo (‘). 
[uKIONeHTeH MeperoHsAJICH Ha KOJIOHKE C HaCcaKOH H3 MeMHBIX TPeyFoulb- 
IbIX BHTKOB 2addekTHBHOCTbIO B 40 T. T. HM MMe CeLyrollve KOHCTAHTHI: 
. Kun. 43,3°/729 mm, d?? 0,7716, n> 1,4221; naimeno MR 22,44; ppruncneno 
wia C;HsF 22,62. JIureparypubie manupie: T. Kum. 44,2°/760 um, d? 0,7719, 
i 1,4224. an 

I[uKoneHTeH NOCTyNal u3 aBTOMaTH4eCKOH O1opeTKH B CTeKJIAHHY!O peak- 
[MOHHYIO TpyOKy (quamerpom 12 mM), cogep2KaButyio 30 ma (23 r) KaTanusa- 
Opa, OObIYHO IIpHMeHAeMOTO B peakKUHH FuApOKOHeHcalluu OKUCH yrueposa 
-onedbunamu. Jinmmua cmos Karanugatopa 28—29 cm. AKTHBHOCTb KOHTaKTOB 
(POBepsAaCb Ha peakUMM THAPOMOMUMepHsalluu STHVIeHa MOM MeHCTBHeEM MaJIbIx 
onmuuects CO B upucytcrBuu He uv Obiia JOCTaTOUHO BbICOKa: BbIXO THApo- 
omuMepusata cocrasian 500—600 ma/m®, cuurad Ha akTuBablt ras (CO + 
-He + CeH,). © j 

Tlepey, onprraMu ¢ WHKOMeHTeCHOM KOHTaKT perenepupoBasca OObIMHBIM Ty- 
em. Perenepallua TakxKe NpoBosMach vepes KaxKbIe 20—30 ac. paOorbl KOH- 
axta. Bce onbiTbl mpoBosuauch mpu 190° u armocdepHom aBnenuu. Bee xuz- 
ve KaTamu3gaTbl, NOMyYeHHbIe B padoTe, CYWIMIMCh Hal OesBOAHOK CepHOKHCAON 
ebIO H pasrOHAJIMCb Ha BbIlleyKa3aHHOM KOJIOHKe. 

TIpexye vem ucceqoBaTb OTHOWeHHe WMKONeHTeHa K peakUMW PHApPOKOH- 
eHcalnuu c CO, usydaloch moBeseHve OMHOFO WMKONeHTeHA M eFO CMECH C BOLO- 
OOM B aHaJOrH4HbIX YCJIOBHAX. : 

Oxasanocb, 4TO IMKJONeHTeH, mponyuleHHEi B KomuuectBe 100 Ma nan 
OHTaKTOM Cc OObeMHOM cKopocTbio 0,26 «z/n-uac, He usmMeHusca. Tomnyueno 
8 MI) KaTalH3aTa, HMeBILero ae OT i1Gs 1,4221 u neperonsaBweroca npu 
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44,2°/760 um. Lluksonenten (200 mut) u Bo_Opoy (27 m1), MpOMyUkeHHbIe COBMECTHO 
B MOJI@KYJIAPHOM OTHOLIeHHH 65,4 : 34,6 Ha TOM 2Ke KOHTaKTe (mocule ero pere- 
Hepalun) c oOulei OObeMHOH CKOpocTbio Mapo-rasoBoli dpaspl 113 a/a-4ac, Wan 
2,7 m raga, cofepxasiuero 99,3% He uw 185 mi 2%uAKOrO KOHJeHCaTAa, HMeBINErO 
20 0,7583, 12 1,4150 u 6pomuoe uucno 119,1, aro coorBetcTByeT 51,4% He-, 


MIpeWeIbHbIX, H KHMe B Ipememax 44—49 5°/760 mm. KatTamu3aT B KOJIMUECTBE, 
125 mia TupupoBanca Np KOMHATHOM TeMMepaType Hay MaTHHHPOBaHHbIM | 
yraem (2,5 r) c yo6asKot H2PtCl,. Mornorunocb 16,6 1 Hz, uto coorsercrByet 
50,5% Hempenenbubix. Tlocne rujpupoBpaHua KatanusaT umen d? 0,7454, 


n® |,4064 u nourH Becb NeperousAsica pu 49,2°/760 mM, T. e. MpezcraBisas coon. 
uucTBIli WMKorentan (MTepaTypubie anubie: T. kum. 49,26°/760 mm, d20 0,7454, 
n*2 1,4065 (°)). Takum o6pasom, eHHCTBeHHOM peakllvel B ONbITe CO CMeCbIO WHK-_ 


JlOMeHTeHa HM BOMOposa Oblma peakUuA THApOreHusalluH WO WHkKMONeHTaHa Ha; 
~ 50%, cuutTan Ha iWaKksoonepun. Hu rufpokpekuwHra, HH TuAporeHouH3a 
TATHUWIeHHOrO Wuksa (7) He HaOwOMasOcb. : 

Jlanee WukKs0MeHTen MponycKasca Ha HOBbIMH MOpIMAMM KOHTaKTa B TOKe 
ra3oBpo cmMecn CO u He. OObemHaa cKopocTb UnkonenTeHa Onina 0,18— 
0,26 n/a-4ac, ucxoquoro raza 25—36 n/n-4ac, mapo-ra3soBoH da3b1 — 71— 
102 n/a-uac. Cocrap napo-ra30Boni cbaspt Opin 64,4—66,5 unkonenteHa, 28,4— 
30,9% He u 4,5—5,3% CO. 3a 293,5 uac. Oro MpomyuteHo 1688 Ma WuKJIO- 
neutena wu 236,5 m (HT) rasa; u3 nux 197,5 a He u 33,2 a CO. Monyueno; 
1606,5 mm »uaKoro KaTamusata (cpequnit BbIxon 95 06.%) u 83,1 a (HTD)! 
rasa; 43 Hux 66,5 a He, 8,4 a CO, 0,7 a COz uw 1,8 a C,Hon. B peakunto} 
poutno (HT JI): 131,0 1 He wu 24,8 1 CO, uro cocrapaaeT, COOTBETCTBEHHO, 66,3) 
u 74,7%, CuvTad Ha MCXOMHbIM KOMMOHeHT. CoslepxKaHve HeMpefeIbHbIX B KaTa-| 
Jiu3aTe cocraBsaio 65—75% UM MOBBIMIaIOCb C YMeHbINeHHeM OObEMHOM CKO-! 
pOcTH HCXOMHBIX BelllectB. IIpu pa3sroHKe Ha KOJIOHKe KaTau3aT HaUMHA KUMeTb” 
nmpu 43,6°/760 MM, BbIkunamt Ha 2,59% Bipefenax 43,6—44,2°, na 93% B npe- 
jenax 43,6—49,3°. Ocratok, KuMeBuIMi Bpille 49,3° (T. e. BbIMe, YeEM WMKIOMeH-( 
TaH), cocTaBiant 4,5 06. %. SKuyKuli KaTaJIM3aT COCTOAJI B OCHOBHOM H3 CMeCHI} 
lMKJIOMeHTeHa H Waksoneutada. Tuyporenoumsa WATHUNeHHOrTO WuKna ¢| 
o6pasoBaHveM [eHTaHa He HaGsiofanocb. PMpakuua 43,6 — 44,2° copep-| 
Kalla He3HaYMTeJIbHOe KOMMYUeCTBO amMdaTHueCKUX YrueBOZOpoOzo0B, oOpas3o-| 
paBuiuxca “43 CO nu He. 


HHPOBaHHbIM yrvieM C 4oGaBKol H,PtCl, npu komHaTHO Temnmepatype nloroTH-| 
uocb 31,5 a (HT) He. Pugporenusat umen d© 0,7467, n° 1,4070 u OpomuHoe| 


uucno 0,0; mpu meperoHKe Ha KOMOHKe OH Havas KunMerb mpu 48,5°/760 mM} 
wu Ha 95% meperonsuca mpu 49,1—49,3°/760 mm. Takum o6pa30m, mposyKTsl| 
peakUMu, KMMeBIIMe BbIMe WHKIONeHTaHa, COJlepxKaINCb B KaTalM3aTe B KOJIN-| 
yectpe 4—4,5%. 

[na Gonee NoLpOOHOrO uCcNeOBAHUA STHX MPOLYKTOB, MOYUeHHEIX H3 TPOI- 
HOH cmecu C;H,—H,—CO, or scero KaTaiM3ata OTOrHaHa YaCTb, BbIKHMaBIlad 
no 49,3°. V3 1596 ma 2xugKoro KaTanusata nomyyeHo 65 Ma BbILeKuManero 
octarTKa, 4To cocraBysert 4,1 06.%. Stor ocraToK mocsie KANAYeHHA B TeYeHHe! 
6 uac. Hal MeTaJJIM4eCKHM HaTpueM uM Teperonku umes d20 0,7745, n° 1,4247 ul 
OpoMHoe uc0 73,2, a Nocie THPHPOBaHHA B MpPUCyTCTBU TaTHHApOBaHHOrO| 
yran u H,PtCl, mpu KomHaTHo Temmepatype u mocaenyiollero npomyckaHual 
uepes cuyIMKarenb Mapku KCM (a, = 14,7) d;° 0,7587, nj 1,4171 1 Spomuoe) 
waco 0,0. Tuqporenusat B kommuectBe 38 Ma Obl pasorHaH Ha KomoHKe. Kpu-| 
Bad PpasroHKH MpHBeyena Ha puc. |, a oroOpanHble PpakilMu M UX KOHCTAHTHI —} 
Bo a0 eke 

Kak BuqHO 43 puc. 1, Ha KpHBOH uMeIOTCA Tp LMpOKHX Mato C 7. KUM.) 
ear, 102—103 u 131—132°, coorsercrsyrommx cpaxunam II, IV, Vi 
THO, 1D) 
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Ppakunn II—V 6pm uccueqOBaHbI MeTOJOM KOMOuHalLHOHHOrO paccesHHA 
cBeta™: 

®paxuusa II, Av: 312(0), 481 (1), 532(3), 788(1), 802(3), 844(2), 
890(8), 981(3), 1015(3), 1087(3), 1136(2), 1193(2), Rey 13590) 1393(1)” 
149018); @pakuua III, Av: 321(1), 382(2), 426(3), 480(0), 533(8), 
802(8), 844(2), 891(4), 975(1), 1025(5), 1083(1), 1108(1), 1158(3), 1267(5), 
1315(1), 1350(2), 1447(7);} bpaKkunsa IV, Av: 387(2), 420(1), 444(2), 
| 545(3), 769(6), 801(3), 844(3), 892(4), 934(1), 970(2), 1032(6), 1061(1), 1090(2), 
—-1128(1), 1160(3), 1201(1), 1249(2), 
1263(2), 1306(2), 1331(2), 1357(2), 
1450(8m1); :ppaKkuua V, Ay: 
320(1), 364(2), 394(1), 422(1), 
445(1), 458(1), 539(2), 574(0), 
754(3), 770(1), 794(3); 841(3), 
690(5), 975(1), 1012(2), 1032(5), 
1062(1), 1093(2), 1134(2), 1161(2), 
1187(2), 1261(3), 1303(2), 1349(2), 
1451(9m). 

PesyuibTaTbl ONTHYeCKOrO aHa- 
_Jiu3a MoKa3au, uTO dpaKkuusa II 
mpefcraBssaer coOoH NOuTH UACTHIL 
MeTHIMAKIONeCHTaH (HTepaTyp- 
ble anuble:T. Kun. 71,81°/760 mm, 
d° 0,7486; ns 1,4098 (5)) c cogep- Puc. 4 
“WaHHeM CuleqoB WHKIOreKcaHa. 

— Opakxuna II] cogepxur 60% MeruiuuKionentana u 40% WaKmorekcaHa (uTepa- 


| TYPHble JaHHble WIA WuKmorekcaua:T. kum.80,75°/760 mm, dj” 0,7786; np 1,4262 (8). 
@Mpaxuua IV cocrout u3 10% UWuKnoreKcaHa, 35% MeTuHUHKIOreKCaHa (J1H- 
Tepatypuble Aannbie: T. kum. 100,93°, d?° 0,7694, n2 1,4231 (°)) w 55% srattHK- 
| MoMenTava (muTepatypHble Janie: T. Kun. 103,47°; d2° 0,7665; n% 1,4198 (°)). 
Bo dpakuuu V, Koropaad KomMuecTBeHHO He UCCeMOBalacb, OOHapy2KeHbI 
S3HAUNTeIbHbIe KOIMYCCTBA STHIUMKNOreKCaHa (MTepaTypHble aHHble: T. KHII. 


WAG sae 4 


Burxoy Ha 
; [pe Aevtbt HCXOJHbI li 20 20 
Ne ppakunu KHNeHHA. | pu aporenu- jh ap) 
C 3aT, 006. % 
I 55—70 2:5 = "= 
Il 70—72 30,8 0, 7443 1,4080 
Ill (Poe lay. 0, 7985 1,4146 
IV 94105 DAA. 0,7634 1 ,4188 
V 105—132 Atel ONT 714 1 ,4258 
Octatok — i) — — 
Ilorepu — 3,3 —- — 


fol; 78" a 0,7879; -n% 1,4320 (°)), STHAWMKIONeHTaHa HM MpOnMILMKMONeHTaHa 
(murepatypHble Januple: T. Kum. 130,95°; a? 0,7763; n2°1,4263 (°)) u HeOombutne 
KOIMYeCTBA MeTHIMUHKorekcaHa. Bo pcex (ppakIUHAX BOSMOXKHO MpPHCYTCTBHE He- 
OONbUIMX KOMMYeCTB NapacuHOBIX yreBoxopoxos. IlocmeqHHe Moran oOpaso- 


BaTbca 43 CO u Hg. 
Tlockoubky mpu peakituu WukKsonentena c CO u Hy, Kak MbI BHJeIM, He Mpo- 
UCXOJMO THApoKpeKuHla UnKMoonepuHa WIM OOpasyrolllerocA H3 Hero WAKJIO- 


* CHekTpbl CHATHI H u3y4eHbI B JaGoparopHu KomuccuH Mo CieKTpOcKONHH AH CCCP 
B. T. Anexcaunnom u X. E. CrepuubiM, 3a YTO aBTOPbI BbIPaKaloT HM CBOIO 6arojap HOCTb. 
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napabuna, Bce yrueBoqopoybl C OOKOBOM TenbIO PH NATHYICHHOM Uke, a 
TakKe BCe YFICBOMOPOMbI C WeCTHYJIEHHBIM IMKJIOM, KOTOPble MOI BOSHAKHYTb 
TOMbKO H30OMepH3allveli NATHYMEHHOTO C GOKOBOH LembIO, OOpasoBasINCb Osaro- 
lap peakiwu ruspoKoHAeHcalluu Wuksonentena c CO. Bpixog STHx WuKIHe- 
CKUX YIVvIeBOJOPOAOB, COMepxallux Comee MATH ATOMOB yrulepoda B MOJeKYuJe, 
cocraBuias ~33% Ha ucxosHyto u 44% Ha mpopearupoBaBlyro CO, ecm CuHTAaTb, 
UTO K@KIbIi ATOM yrulepoa OoKOBbIX Welle NATHUIeCHHOrO HU WeCTHIIeHHOTO 
IMMKJIOB, a Tak2Ke OMMH ATOM YrvlepOjla WecTHUeHHOrO WHKsJa Mepelied U3 MOwe- 
Kyabt CO. Oxono 3% Bomemueli B peakuuio CO npespatusmocb B CO:, a ocTamb- 
HBIe ~ 53% —B auucbaruyeckue yreBosoposbl mo peakuuu OpnoBpa—Oumlepa— 
Tponma. B sto peakUun Moro O6pazoBaTbca He Oomee 6—7 Ma yrmeBoyopo- 
JOB, KOTOpble pactipeesAsmuCb MO BCeMy OObeMy THApPOKOHJeHCaTa M Np pas- 
roHKe Nola TakxKe B pasHble (ppakuuu (Ta61. 1) u B M3BeCTHOM CTeMeHH CHH- 
Kalu sHauenuad a2 yn oTux Ppakunit. 

Takum o6pa3oM, B pesysbTaTe THApOKOHAeHCallMH WuKoNeHTeHa C CO B 
mpucytcrauu H, npu NATHYIeHHOM UMKsIe MOABJIAeTCH OOKOBAaA Ilelb: MeTHJIb- 
Hb, STHJIbHbIM MW MpOMMJIbHBIM paluKasbl. OWHOBPpeMeHHO C 2THM MpOuCXOLUT 
paclupeHue NATHUMEHHOTO WuKa C OOpas0BaHHeM COOTBETCTBYIOINAX YIleBO- 
JOpOAOB C IWeCTHYICHHbIM WHKJIOM C OOKOBOM WerbiO H3 M€THJIbHOFO WIM STHJIb- 
HOrO pafukasla usu 6e3 OoKoBOH Wenn. Bonpmiad vacTb MCxXOfHOrO WMKJO- 


NeHTeHa YTHApupyetcxH B UAKJIONeCHTAH. 


VuctutTyT opraHHueckoli XHMHH Hoctynuso 
uM. H. J. 3enmuuckoro 23 IV 1957 
Axkayemun uayk CCCP 
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Aornanp Akagemun nayr CCCP 
1957. Tom 116, Ne 4 


PHSHYIECKAA XHMHA 
r. A. BJIOX vu A. PT. APOWIEBHY 


O B3AMMOJEMCTBHH CADKM C CEPOM B MPOLECCE 
BYJIKAHH3AHHH KAYUYKA 


(Tpedcmaezeno axademuxom I]. A. Pe6undepom 3 IV 1957) 


MexaHu3M ycuseHus Kay¥yKa CaKeli JO MocmeqHero BpeMeHH OObACHAUICHA 
Pusnyeckol TouKu 3penna. Ilo pa6oram I]. A. PeOuuzepa u ero corpyaunkos(}) 
a Mepy B3aHMHOH CBA3H HalOJIHHTeIA HM KaydyKa MpWHMMaeTCca YObIIb CBO- 
OMHOH SHEP CHCTeMbI pH CMayMBaHH Kay4yKom | cm? moBepxHocru uacTHLL 
fanouHuTeIA. Kayuyk, aCopOWHOHHO CBxA3aHHbIii, C MOBepXHOCTbIO uacTHIL 
‘axKH WH OOpasyiOulu BOKPyr HUX PacTAHYTYIO MeHKy, OOMaaiollly!o BbICOKOM 
([POUHOCTHIO (*), ABJIAETCA KCBAZAHHBIM» WJM TICHOUHBIM Kay4yKom. Ha noBepx- 
‘OCTH HalOJIHHTeeH, B CYYae HaHYMA aCOpOUMOHHO CBA3aHHOrO Kay4yka, 
io KoGexo (*?) Hacrynaer ABJeHHe, HaMOMMHAarOllice «KPUCTaMM3alluioy Kay4yKa, 
TO IIPHBOAUT K YCHJICHHIO MEXKMOeKYMAPHOFO B3aMMOelCTBUA Teme KayuyKa 
{ ympounenuto pesuHbl. Ilo Kycosy (4) np onTHMambHOM HanlosHeHuM Kay4yKa 
aKeH PCSHHOBAA CMeCb MpelcTaBiAeT COGOH CMVIOMIMYyIO Maccy — MoueKYyJAp- 
rylO IIPOCTPaHCTBeHHY!0 CeTKY, B y3laX KOTOPOH pacnomaralorca YaCTULbI CaxkH. 
Hoselittve uccmeloBaHud CTpYKTYpbl H CocTaBa cax (° 7) nOosBOmAIOT MHTep- 
PeTHPOBaTb MeXaHH3M YCHIeHHA Kay4yKa CaxkaMu MW C XMMMYeECKHX MO3HLuH. 
ee (*), "ro B CTpyKType CaxKu cosepxKaTcaA KUCMOpOscosep Kaine 
KTHBHbIe rTpynnpl: — OOH, OH, COOH, C=O. Ormeuaetca Hanuune cBa3eli 
= C, mpw4uem nocmeqHue OCOOeHHO XapaKTepHbl AIA CTPyYKTYPbl NeuHBIX Cax, 
OJYYCHHbIX B aTMocdepe, GeqHOH KUuCTOpOZOM. Ha Bo3MOXKHOCTb YuaCTHA CaxKU 
XMMMYeCCKUX PeaKUHAX BYJKaHu3aluu yKa3biBaeT Tak2%Ke HeHACHILLeHHIM Xa- 
akTep CaxK, IpHcoequHAIolux 6pom. Ormeuyaertca (*), uro peakWMoHHaA cnoco6- 
OCTh CaxK, OMpelesmAemand CoMep2%aHveM KUCMOPORHEIX rpynn (HampuMep, Xu- 
OHbI) Ha MOBEPXHOCTH ee YAaCTHI, CHJIbBHO H3MCHACTCA MOM BJIMAHHEM TepMoOoO- 
adorku. Tlonnoe yasenue 2TUX Tpynt mpoKamMBaHHeM caxKu mpu 800° nenaer 
axky XMMMYeCKM MHEPTHOH, H CMeCH KayuyKa C Tako Camel He H3MeHAIOTCA 
pu warpese. Ycranosuieno (°), YTO MapaxXHHOH-2MOKCUM, NapanuTpososu@enui- 
MUH, TeKCaXJIOPUMKONeHTaqveH MW Ap. ABJIAIOTCA MpOMOTOpaMH peakUMu 
3aMMOJeHCTBUA KayuyKa C Cael, BbI3bIBalOllero OOpasoBaHve paHKaJIOB 
ayuyKOBbIX MOJIeKYJI, KOTOpble pearHpylOT C aKTHBHBIMM, WeHTpaMH NMOBepx- 
OCTH 4aCTHIL CaxKH C OOpasOBaHHeM BaJIeHTHBIX cBaA3elH. IIpeqcraBiaercaA Becb- 
a BepOATHDIM, UTO B Mpollecce BYyIKaHH3allMH UMeeT MECTO XHMHUECKOE B3AMMO- 
elicTBHe CaxK C YCKOPHTebHO-BYIKaHH3YIOWMH BelllecTBamu. B panee ony6- 
MKOBaHHbIX Halux paGorax (7°,"1) mpHBOLATCA HeKOTOpble 9KCNepHMeHTAaJIbHbIe 
aHHble, NWOKa3biBalollve, 4TO JelCTBUTeMbHO HaOuIOaeTCA B3aHMOJehcTBHeE 
aki C Cepoi B mpolecce ByiKaHusallun KaytyKa. Meroy paquoakTHBHBIX H30- 
ONOB OTKPbIBaeT WIMPOKMe BO3MOXKHOCTH AVIA H3YYeHUA STO BaxKHOM MIA TeX- 
ONOTHM pPe3HHbI WpoOsembl. f 
B HacToallem cooOuleHHH MpHBOAATCA KMHETHYeCKHe JaHHble MO BsaHMOjeH- 
‘TBUIO CaxK (Ta30Baa, JaMMoBas) c Cepoli u ycKopuTeiamu. MiccneqoBanue aToro 
ompoca OcylecTBANOCb IYTeM H3YUCHUA: a) B3aMMOLelCTBUA palHOaKTHBHOH 
epbl C Caxkeli B TeMIepaTYPHBIX YCOBMAX BYIKaHu3alluH, 0) alcopOuMH MovleKy I 
<ayuyKa u3 OeH30/IbHOrO pacTBOpa NOBEPXHOCTHIO YaCTHIL Cax%Ku, NOMBepruy- 
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TbIX"B CMECH C Cepolt H YCKOPHTeIAMH pasIM4HOl TepMooOpaboTKe, B) BAMAHHA 
ipelBapuTembHOrO HarpeBa CMecH Cca%ka — Cepa — YCKOPHTeb Ha (Cu3HKO- 
MeXaHHUeCKHe CBOHCTBa Pe3HH Ha OCHOBE Pa3sJIMYHbIX CHHTETHYCCKUX KAYUYKOB. 


IKCNepHMeHTAAbBHAA YAaACTH 


KuHeTHKA CBASHBAaHHA pakhuoakTUBHOH cCcepBs 
c ra3s30BoH uw AamMNoBOH caxedk. Mbt uccnesopanu cake-cepHyo 


Sa 


Qcmamowan paduognmubsocme 
Ocmamoynan paduakmubsacim 


0 o 0 18 2 23 On 
pena skompakyuu Spema skompakyuu 


Puc. 1. Kunetuka 3KcTpakWuu paMocepbl B 3aBHCHMOCTH OT BpeMeHH IporpeBa CMeCH 
caxku c cepoi mpu 150°: A —rasopaa caxka, 5 — slammopax caxa 


cMecb, B KOTOpOH cofepxKanHue caxku u cepbl S®° HaxXOMIOCb B OTHOLIeCHHH | 
100 : 3. Balu nmocraBjeHbl TPH CepHH OTDITOB. | 

I cepua. Tounple HaBecKn CaxKH) 
(ra30BOli, JaMMOBOH) paBHOMepHO cMe-) 
IIMBaJIMCb C TOUHOM HaBeCKOH paqnoak- | 
THBHOH Cephl H B JlaJibHeHWeM Mporpe- | 
BaJIMCb B.TeueHHe 1, 3, 5, 8, 10 uacoB 
mpu 145°. | 

Il cepua. Tounble HaBecKH pa- 
TMOaKTHBHOH Cepbl JO CMeleHHA C Ca-) 
Keli mporpeBamucb mpu 145° B TeyveHne} 
1—10 uacop, mocuie Yero CMeLIMBAaJINCh C} 


CbnsanHan b Cawsell Cena 


cake. | 

Ill cepus. Tounpre HaBecKu Ca-/ 

O 5 % ] 
i a war aT 2K HW pallMOaKTHBHOM Cepbl CMelIMBaJIHCb I 

Brena npoepeba COHU C Cepol WM He NOABepraJIuCb HarpeBy. 2 


Puc. 2. Kuneruka CBA3bIBaHHA CepbI C Ca- iiabicwamamncga ke ci 
2kel: 1 — rasopad Caxka H cepa CoBMeCTHO OblIH Bom Hepes Mena ‘ 
mporperst mpu 150°, 2— cepa mporperanpu © C€POH AIA ONpedeeHHA MCXOAHOM pa- 
150° u cMeuiaHac ra3oBoii caxeli; 3—nam- J\MOakTHBHOCTH. Ilocme 3TOrO yYKa3aHHbIle| 
eG en H cepa COBMeCTHO Ses MpH pple CMeCH CaxkH Cc cepou S35 pasvin4-| 
ana ¢ Sinn ee nee ee the rab ss TepMoo6pa6oToK Obis1H noeepr ayaa 
Ka M cepa 6e3 mporpera Hel pepbIBHOH XOJIOLMHOM SKCTPakIMH OeH:! 

30J10M B TeyeHHe 600 vac. Aaa yqanenus) 

CBOOOJHOH pauocepbl. Uepes crporo onpefeseHHble NepHOAL! IKCTpaKUHU Opa) 
JIMCb MpOOb!l CaxKH, NOBTOPHO UCCeAOBaBLIMeCA Ha OCTATOUHYIO paHOaKTHBHOCT | 
Mlocranopxka onpitos II u III] cepun nosBomusia BHIACHHTb KOJIMUCCTBEHHY1O CTO | 
POHY aJCOpOUMOHHOTLoO CBABZbIBAHUA Cepbl C Carkeli. CpaBHeHHe OCTaTOUHOH palno | 
akTuBHOcTH I cepuu onbiroB ¢ pafuoaKrTuBHocrbio II u III cepuit nossonnacd 
YCTAHOBUTb JleHCTBUTeIbHYIO KAPTHHY XHMMUYECKOLO CBA3bIBAHHA Cepbi C Carel | 
Kunernuecke JaHHbie CBASHIBAaHUA Cepbl C ras0BOH MH MaMMOBOK Caxkeli IIpHBO| 
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Aatca Huxke. Anais KpuBbix puc. | u 2 nosBomser ycraHoBNTb C nomHoli oue- 
BUHOCTbIO, YTO B Mpollecce HarpeBa CaxKu C CepohH uMeeT MeCTO xuMMUeCKOe 
B3aHMOJelCTBHe MexKAYy HuMH. Jaxe nocse 600-uacoBoli SKCTpaKUMu Cepbl OeH- 
30J1IOM He yflasloCb YlasIMTb BCIO Cepy H3 CMecH ee c caxeli. Pa30Baa caxka B 3Ha- 
YHTeEbHO OOVbIlel CTeMeHH, YeM JaMNOBadt, XHMUYCCKN CBASbIBAeTCA C Cepoli. 
Halu JaHHble, MOJyYeHHbIe C MOMOLLbIO paWOakTHBHOK Cepbl, HAXOMATCA B OM3- 
KOM COOTBeTCTBHH C JaHHbIMu CryyeGekepa ('*), KoTopbili yKasbiBaeT, YTO Tp 
HarpeBaHuu | uacru Cepbi c 9 yacraMu caxKu B TeYeHne 18 uacop mpu 150° 0,64% 
cepbl XHMMYeCCKH CBA3bIBAJIOCb C Caxkelt. 


AncopOUuHA MONeKYA KayuyKa caxke-cepHiMu 


KOMI ITe€KCaMH. IIpenctaBsasocb MHTepeCHbIM BbIACHUTh, B KAKOH CTeleHH 
| TpeABapuTeJIbHbIn MIpOrpeB OAHOH CaxKU MW CaxKH B CMeCH C YCKOPUTeJIbBHO-BYJIKa- 


-HUB3YIOULMMH BellleCTBaAMH, MOMelLeHHBIX B OeH3OJIbHBIM pacTBop. Kay4ykKa, U3- 
MeHHT aycopOlulo MOseKyJI KaydyKa MOBepXHOCTbIO YacTul, caxKu. Apcop6uus 


MOJIEKYJI Kayuyka cael NpHBeyeT K H3MCHEHHIO BASKOCTU pacTBOpa Kay4yKa, 


-4TO MOKeT CJIYKUTb YKa3aHHeM Ha W3MeHeHHeE afCOpOMMOHHOM aKTMBHOCTH 


CaxXU 10 OTHOMECHHIO K KaYUYKY B CBA3H C B3aAMMOJeHCTBHEM CaxkH C YCKOPUTeJIb- 
HO-BYJIKaHH3YyrolleH Tpyinou u o6pa30BaHHeM Ha NOBeEpxXHOCTH YaCTHW CaxK HO- 
BbIX CazKe-CePpHbIxX KOMITJICKCOB. IIpu MOCTAaHOBKE OIIbITOB MbIl H€CKOJIBbKO BHJO- 


-M3Me€HHWJIM MeTOINKy, paspadoranuyt10 lOpxeuko (?°). B kon6ouxu c 60 ma 0,1% 
-pacTBopa JHBMHMJI-CTHpOJIbHOrO Kay4yKa oMellamucb: a) HaBecKu 2 Fr caxKu, 


noyBepruythie mporpesy mpu 145°, 6) wapecku 2 r caxu B cmecu c 0,1 r ceppi, 
MoyBeprHyTble mporpesy mp 145°, B) Hapecku 2 r caxku B cmecu c 0,1 r cepbl 4 
0,03 MepKanToOeH3THas0/la, MOABeprHyTbie mporpesy mpu 145° or | yo 3 4uac. 


Tipeqpapnteibuo onpefesaacb OTHOCHTeIbHad BA3KOCTb ucxogHOro 0,1% pa- 
-eTBopa Kay4yKka CKC-30. B 3aBucumocru oT BpeMeHH HaXOXKJeCHUA CaxK WH Carke- 
-CepHbIX CMeCeH B pacTBOpe Kay4yKa MpOucxomNT acopOlua MomeKy Kay4yKa 
-W3 pacTBopa Ha MOBepXHOCTH YaCTHI CaxKH, YTO BuleyeT 3a COOOM H3MeHEHHE BAB- 


| 


-KocTH pactrBopa. Ormemenve Caxk OT KayYyKOBOrO pacTBOpa AOCTUTasOCb WeHTpH- 
-dyrupopanuem. Kunerwueckne JaHHble MpHBewenbl Ha puc. 3. 


M3 KpHBbIxX BHHO, ¥TO 
TemoBad oOOpaOoTKa caxkKui a 
upu 145° or 1 yo 3 uacoB 
TIOBbIWaeT acopOlHio Movle- 
KyJI Kay4yKa MOBepXHOCTHbIO 
wacTHl, Caxk, ITO NIPOABIAeT- 
CA B H3MeHeHHH BASKOCTH 
pacrpopa KayyyKa. Kapru- 
Ha MeHsHeTCA B Cy4ae al- 
cop6uuu MOoueKyJl Kay4yKa 
CaxKe-CepHbIMH KOMIIVIeKCa- 
mu. B cayuae npesBapuTeb- 
HOrO MporpeBa CcaxKu C Cepok 
H YCKOpHTeleM B TedeHHe 
3 4ac. afcopOuuA MosekyiJI 
KayuyKa Ha MOBepXHOCTH 
yacTHl Caxku YMeHblllaercs, 
4TO IIPHBOAMT K HHYTOXKHO 4,125 a i pi 
MaJIOMY H3Me€HEHHIO OTHOCH- Fhe anne 
TeJIbHOH BASKOCTH pacTBopa ; 
KayyuyKa. Oro OObACHAeTCA, Puc. 3. KuneTuKa usMenenua geben nase: 
HO-BHIMMOMY, OOpasoBaHHem 9 Oe Copagomkn: 1 camka—cepa—KanTaKe, 2 — 
HOBBIX Ca%Ke-CEPHBIX COCMH- ova cepa, 3 — cama; a—nporpes mpu 150° 3 uaca, 
HeHUM HIM MOMUCYIbPUAHIX 6 — 6e3 mporpesa 
COeIMHEHHH, OOpasyIOULUxcA 
Ha MOBePpXHOCTH CaxK 3a C¥eT B3AHMMOJeHCTBUA CaxK C YCKOPUTEMbHO-BYMKAaHH- 
3ylolleli rpynmow, YTO MpHBOAUT K YMeHbIIeHHIO alcopOUuu MouleKyJ Kay4y- 


Ka Ha MOBepXHOCTH Uacruly Carxku. 


Omuocumenbrar Orshecme 
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BAHAHHe NpPeABapHTeNnbioVro sAarpepa cakes 
YCKOPHTC€AbHOBYATKAHUSYIOMUMH BelleCTBaMU Ha 
MpounHocTbh pes uh. Dain ucciefOBaHbl pasM4Hble CMeCH Ha OCHOBE Ha- 
TYpasIbHOrO H CHHTeTHYECKOO Kay4yKOB, KOTOPbI€ FOTOBUJINCb TAKUM o6pasom, 
uTO B pellellrypy CMeceli Ha BasIbIlaxX BBOJMJIMCb CMECH CaxKH C CepoH M YCKOpHTe- 
jiaMu, MpelBapuTembHO MogBepruytble TenoBoi obpa6orke mpu 100 u 150° 
B TedeHue pasiM4HOrO Bpemenu. Bpwio ycranosseno (7° ™), uro mpesBapuTedb- 
HbIMi MporpeB CcaxKH C Cepoli M yCKOpHTeAMM CMOCOOCTBYeT MOBBILICHHIO NpOu- 
HOCTH pe3HH. OTO wMeeT MPHH- 
IluMvabHoe 3HaveHHe MIA Mepe- 
cTpoikH TexHomorMueckoro Mpo- 
Wlecca MpHroTOBJIeHHA Pe3HHOBbIX 
cmeceli (cM. puc. 4). 

Mbt tomaraeM, 4TO peakiHu 
B3aHMOJleHCTBHA MexKy BYJIKaHH- 
3YIOWLMMH = YCKOPHTeJIbHbIMU 
BellleCTBaMH 4 C OOpasoBaHeM 
MpOM@XKYTOUHEIX  NowHcyibpud- 
HBIX COeqHHeEHHH MpOxoMAT Ha 

0 5 MW 1 20 && 30 5d 4MUH  OTpOMHOM MOBepXHOCTH 4acTHll 

Pen AD Pee caxu. BosnuKkaloulue aKkTUBHbIe 

Puc. 4. .Bauanue mpespapHTeibHoro mporpesa Moqupukalun Cepbl He TOMBKO an- 

caxku—cepblI—yckoputereli Ha  comporTHpmeHue COpOUMOHHO, HO HM XHMM4ECKH 

paspblsy pesuHbI Ha ocHope CKB: J — caxa— CBA3bIBAaIOTCH C AKTHBHbBIMH KU- 

Ce SRNR 2 — camka—cepa — Kali- CJIOPOHO-BOROPOAHBIMU WeHTpaMu 

Fane, 3 conga —cepa“anypaMi 2 MPOTPES TP yrgeponHo ~ MHIKPOKPHCTAMNHIEC™ 

KOM CTPyKTYpoH caxku H C MOJle- 

KYJApHOM CTpyKTypoH Tw1leHOuU- 

HOrO, paCTAHyTOrO, OPHeHTHPOBaHHOrO Ha NOBePXHOCTH YaCTHI caxkKU Kayyy- 

Ka. BosuukalollM“ Mp 9TOM CTPyKTYPHbI y3em OOpa3s0BaH He TOMbKO Ka- 

yuyKOM HM CepoH, HO HM Cael, KOTOPah XHMMUeECKH CBASbIBAeTCA KaK C 
Kayd4yKOM, TaK HM cCepoH. 


al/ cH? 
125: 


Conpomubnenue paspuey 


J\HenponeTposckuli XMMHKO-TexHOOrHye CKHi Iloctynuso 
HHCTHTyYT HM. ©. QO. [[3epxxuHcKoro 12 VII 1956 
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Aoknangn Akanemun nayr CCCP 
1957. Tom 116, Ne 1 


PH3HYTECKAA XHMH A 


lr. JI. HATAHCOH 


KPHTHYUECKHE YCJIOBHA MHEPUMOHHOLO OCAKKIEHUA 
ASPO3OJIEH MPH BASKOM OBTEKAHHH WHJIMHAPA MW WAPA 


(ITpedcmaeneno axademuxom A. H. Ppymxunoim 8 IV 1957) 


Y paBHenua ABY2KeCHHA a2 PO30JIbBHOH YacTHUbl B NOTOKE Mp CTOKCOBOM 3a- 


, KOHE COMPOTHBJICEHHA Cpebl HMeloOT BHI 


du; 
m —— = 6ryR (vi— ui), (1) 
re m u R—macca u pafuyc 4acTHUbI, 4 — BA3KOCTb cpembl, t— Bpema, V; 
MU; — COCTABJAIOUMe CKOpOcTeH MOTOKa HM YaCTHUbI NO KOOPAMHATHOH ocH 7. 


BeencrBue MHeEPpUHH azdpO3O0JIbHble YaCTHUbI B MeCTaxX IIOBOPOTa NOTOKa CMe- 
WlaloTcA C JMHHH TOKa. IIpu OOTeKaHHH MOTOKOM NPeNATCTBUA adPO3OJIBHbIle 


| WacTHUbl, CMeulanCb C JIMHUM TOKa, MOrYyT ouTH oO MOBePXHOCTH NpenATCTBHA 


WM TaKHM OOpa30M ocauTbcaA Ha HeM. Ec 3HaTb CKOPOCTb UM NOMOKeHHe adpo- 

3OJIDHOH YaCTHIUbI B HAYaJIbHbIL] MOMEHT BPeMeHH Ha OO/IbUIOM yaseHHu OT mpe- 

MATCTBHA, TO Ha OCHOBaHHM ypaBHeHul (1), 3Haad UV; KaK PYHKWMM KOOpAuHar, 

MOXKHO B MPHHUMNe BLINHCIMTb TPaeKTOPHIO JBYXKCHHA JaHHOH YaCTHUbI U Ta- 
KHM O0pa30M OnpeseuTb, OyeT WM OHA 3axXBadeHa MpenATCTBUeM. 
U. uj 

Brea Oespa3sMepHbie cKopocTH uw Bpema V; = rae U; rare pee 


Je Up — CKOPOCTb HaTekalollero HeBO3MYIeHHOrTO NMOTOKa, @ — JIMHeHHBI 
pasMep IIpelATCTBUA, CucTeMy ypaBHeHui (1) MoxHO 3allucaTb B Buse 

au; 

ae a Us (2) 
2R2y109- 

Ina 

yacTHla JBYKETCA BOJIb JIMHUM TOKA CO CKOPOCThIO, COBMaalolllel CO CKOPOCTbIO 
noroka. IIpu 3aqaHHOM Ha¥aJIbHOM MOsIOXKeHHH YaACTHIbI ee TpaeKTOPUA OyserT 
MOJHOCTbIO ONpPeMeATbCA MOMeM CKOpOCTeli MOTOKa H BeMMYHHOM Oespasmep- 
HOrO MapaMerpa P, uacTo Ha3sbIBaemoro 4NcoM Croxca. Benuunna Kosd@duln- 


Ss 
CHTa 3axBaTa ¢= a , Tie Sy — NomepeyHoe ceyeHHe TpyOKH TOKa HeBosMy- 
2 


mie P= WM Y, — MsmorHocrs uactuul. Ilycrb Blau oT NpenATCTBUA 


IleHHOrO HaGeraiolllero MOTOKa, OFpaHH4eHHOH KpalHHHMM TpaeKTOPHAMM elite 
3aXBaTbIBaeMbIX IIPeMATCTBHeEM YaCTHI, a Ss— MUJeeBO CeYeHHe IIpenATCTBUA, 
TaKKEe MOJHOCTHIO OlpeseiseTcA 3HateHuem P uw Moem cKopoctelt notoxa. IIpu 
yMeHbileHuu P rpaHWuHble TpaeKTOPHH ellie 3aXBaTbIBaeMbIX IpelATCTBHeEM 
YaCTHIL IpHOIMKalOTCA K WeHTPaJsIbHOM JIMHHM TOKa H BeJIMUMHAa € YMeHbIUMaerca. 
na Kaxkoro Noma ckKOpocreli cyllecTByeT KpHTHYeCKOe 3HadeHHe P= Pxp, 
HWxKe KOTOporo ¢« = 0. 

SuayeHud Pyp WIA MOTCHUMAIbHOTO OOTeKaHHA B CLy4ae MIOCKOCHMMeTPHY- 
HbIX H OCECHMMETPHUHBIX 3afay OblIM onpeyemenb! anauTuyecku JI. M. Jlepu- 
HBIM (1), KOTOPbIM NOKa3ail, YTO B STHX YCNOBUAX 


‘gaan (2¥s) 
OX /X=—1, Y=0, Z=0 » 


(3) 
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:: Zz 
rye X= Y= =. uZ= ee Oespa3sMepHble KOOPANHATbI; MpH 9STOM | 


Hayao KOOpAuHAaT HaXOJUTCA B WeHTpe MpensATCTBHA, a HeBOSMYILeHHbIM 
MOTOK JBMXKeTCA B CTOpoHy Bospacranua x. Jlesuc u TInt (*) (6e3 yocratou- 
HbIX OCHOBaHHM) MCHOb30BaIH BbIparKeHHe (3) AIA BbIUHCIeHHA Pup MpH | 
BA3KOM OOTeKaHHH WuatHHipa. Mexiy TeM H3 rpaHHUHbIX YCJIOBMH BASKOTO: 
oOTeKaHud (Ha MOBepXHOCTH MIpelATCTBUA BcIOLy vj;—O) cleqyer, YTO NpH HOp- 
MaJIbHOCTH WeHTPaJIbHOHM JIMHHM TOKa K MOBEPXHOCTH NIpeMATCTBUA B KPHTHYe- 


dv, du 
cKolt Touxe (X=—1, Y =0, Z =0) 3 = = =0, oTkyya, IpwHuMas BO , 
of dv, Uy ‘ | 

BHHMaHie ypaBHeHHe HecxKHMaemocTH =— + oak cage aa 0, nowy4aerca WA 


dv, 
A TakuM Meer pH mpvMeneHHu (3) | 
JWId BA3KOrO OOTeKaHHA OuMKHO BCerfqa MomyyaTbca Pyp =o0o. Jkesuc uw 
Iluri, nomyuaroT B CBOeH paOoTe KOHeYHbIe 3HaYeHHA DIA Pp, OMHAKO 3TO CBSI- 
3aHO JIMIIb C TEM, UTO OHH MOJb3YIOTCA MPHOJM2KEHHbIMH BbIPAKCHHAMH JIA CO- | 
CTABJIAIOULUX CKOPOCTH NOTOKa, KOTOPble He YOBJIETBOPAIOT TOUHO TpaHHy- 
HbIM YCJIOBHAM BA3KOrO OOTeKaHHA. TakuM OOpa30M, BbIYHCJIeHHbIe HMM 3Haye- 
HHA Pxp HE HMeIOT KAKOFO-JIHOO PeaJIbHOFO CMBICIa H OMpeeAIOTCA MOJIHOCTHIO | 
CTeNeHbIO OTCTYMJICHHA MpHOJMKeHHOTO 3HAYeEHHA TpaMeHTa CKOPOCTH MOTOKa | 
M10 WeHTpasIbHOM OCH B KPHTHYeCKOH TOUKe OT ero TOUHOTO HYyJeBOrO 3HaYeHHA. 
Peabuble 3HaY€HHA BEJIMYHHbI Pyp IIA BASKOFO OOTEKAHHA MOFYT ObITb HO- | 
JIYYeHBI MWYTeM 4HCJeHHOrO MHTerpHpoBaHHA ypaBHeHult (2). [na sToro Heo6- 
XOJMMO 3HaTb U; Kak (PyHKUHH KoopyuHatT. Bripaxkenua WA COCTaBAAIOUMX 
CKOpOCTH NOTOKa Ip BA3KOM OOTeKaHHH NepMeHAMKYJApHOrO NOTOKy 6ec- 
KOHeYHOrO KPYIJIOrO HEMOABHKHOLO WHIHHApa, MpHrosHble Ha JOObIX paccTos- 
HHAX OT UMIMHApa, MOryT ObITb NOWYYeHbI U3 ypaBHeHuli O3eena (*): 


mn0D 1 ox / J0e 1a Ox. 
Us = Be dk Onc kh ey Jenene (9 
co co 
O link at Ko (kr) 
LaTe o= SM An n ) [= —te! >) oo 
n=0 ox n=0 ox 
K,—(pyHkuyua Beccena MHuMoro aprymeHta, k = ate , {g— IJIOTHOCTb cpe- 


bl, 7 — TOJIAPHbIM paguyc-BekTop. Tak Kak KOHCTaHTbI A, HMeIOT BeJIHUHHBI 
nopayka (Rka)", a B,—nopsyKa (ka)", TO mpu Masrx yucax PetiHombyca 
Re = 4ka MO2%KHO OFpaHHUHTbCA HavaJIbHbIMH WieHaMH pa3JIOKeHHA © UX 
B pA. OrpaHvuMBasch B BbIPAaKeHHAX JIA V; WIeHAaMH TOpAKa He BBIILe 
ka, OCTATOUHO B3ATb TPH WieHa B pa3JIOKeHHM JIA © HW TPH WieHa B pas3- 
JIOKeHUM WIA y (akTHYeCKH JOCTATOUHO B3ATb [Ba WieHa B pa3sJIOKeHHH 
Ia XY, Tak KaK IPH TpeneOpexeHHH wieHamu NopsyKa ka? KOHCTAaHTH! A, 


rungs B 
M By BXOMAT B BbIPAKeHHA JIA V; B WMHeHHOH KOMOnHaLuH A, — OB = A). 


Iloqcrapiaa MouJIyYeHHbIe TaKHM OOpasoM BbIpaxkenua JIA © H - : ypaB- 
HeHuaA (4), MpenHeOperasd wieHaMH Mopsyka BbIe ka u ONpeleAnA 3HATeHUA 
0 e 
KONCTaHT Ag, Ay, Az, By uw By, U3 rpanwunEIx ycnoBut v,=Vy=O pH 
f =a NYTeM IIpHpaBHHBaHHA HYJIO YICHOB C pa3JIHUHbIMH CTeHeCHAMH xX H Y, 
nomyuumM (Ko (ka) B JabHelituem O6o3sHayaem uepes K,): 

209 


Oe = 0) — pate fe K, (kr) + (e** Ky (kr) — 42) x 
XS (+k (= 


ie r4 2r4 re 
0 = Big l(esks an — PPB +) — 44 


axy  karty/ 4 \ | katy 2katx?y K 
1 (+ hair ia re oh. 
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Ip mpeneOpexkennu uteHamMu nopsyKa ka u kr us (5) nowyyaiorca u3BecrHple 
pipakenusn JlamG6a. 

Bpipaxkenua (5) oTMMYaIOTCA B YeHaX MepBoro MOpsAyKa OTHOCHTeMbHO ka 
T BbIPaxKeHuH, NaHHbix JteBucom (*) H ucnOmb3OBaHHIX UM (,°) JIA BHIYHCIeHUA 
Kak dyuKunu P npu Re=0,2. Jlesuc npu Berncaenuu vy, Vy NO ypaBHeHHAM 
4) UCNOb30BasI NATb WICHOB B pasJIOXKeHHU MU TOMbKO OMUH WIeH B pasloxe- 
imu y. na onpefesenuA WecTH KOHCTaHT OH NOU M3 TpanHyHEIX ycnoBnit 
‘CMb HECOBMECTHBIX YpaBHeHHH HW CMOF HaliTH 3HaYeHHA KOHCTaHT HM YOBVIe- 
‘BOPHTb FPaHHUHbIM YCJOBHAM TOJIbKO OMYyCKan 63 MOCTaTOUHbIX OCHOBAaHHH 
a, unenHos. Ilosromy nowlydeHHble MM BbIPaKeHUA WIA Vi He YLOBMETBOPAIOT 
3 uleHaX NOpsyKa ka ypaBHeHusm (4). 

Jina onpefeeHuA BeIHUMHbI Pyp HET HEOOXOAMMOCTH HaXxOMUTh 3HaVeHHA 
> Kak PyHkuuu P, a AOCPATOUHO PaCCMOTPETb TOMbKO JBUKeHHE adPO30JIbHOL 
{aCTHIUbI MO WeHTpaJIbHOH JIMHHM TOKa H OMpesesMTb, pH KAKOM MHHMMaJIbHOM 
sHaueHHH P=P,,p YacTHIa ellie OyeT NOXOAMTb O NOBEPXHOCTH MpenATCTBUA. 

ByeM B JaibHeliieM O603HauaTb Oe3spa3MepHbIe CKOPOCTH MOTOKAa H YacTH- 
Ibl 10 WeHTpaJIbHOH ocH OyKBaMu V u U 6e3 nHAeKca. Tora ypaBHeHue ABHKeHUA 
19PO3OJIbHOH YaCTHIUbI MO WeHTPpasIbHOH OCH x MpuMeT Buy 


aU (x 
eed eerie (6) 
3ajlada onpelemeHuaA Pyy CBOXMTCA K OMpeyeseHHIO MHHHMAaJIbHOrO sHayeHHA 
>, Ip KOTOPOM Y MOBepXHOCTH NpenATCTBHA, T. e. pH X =—1, U>0(U—V>0). 


OyHuM H3 HaHOosee TOUHBIX H YAOOHBIX MeTOJOB UMCIEHHOFO HHTerpHpoBaHHA 
‘udbepeHUHaJIbHBIX ypaBHeHHl ABsaeTCA Mero Ayamca (°). J]1a Bo3MoxHOCTH 
IPHMeHeHHA STOTO MeTOa MpeoOpasyeM CHauasla ypaBHeHHe (6) npH MOMoUIn 


| d 

Jdt =dX B Prue =V—U, a 3aTeM, BBOAA MepeMeHHyio h= — x 
- BUY 

dU = V—U 

| dh ~ “PUR * i 
at onpeyenenuaA Pyp HEOOXOAMMO MIpH NOMOWIM 2TOTO ypaBHeHHA Hatt mp 
a8 IMUHBIX P 3HayueHua U aaa h=1 npu HayaibHoM ycnopun: U=1 npu A=0. 
_ Sapucumocth V or A aa HaGeraiollero moTOKa JaeTCH Ha OCHOBaHHH (5) 
UIeLyIOUL4M BbIpaxKeHvem (f=—x=a/h): 


| 
Yat gee eset te) (MK than) — 8) 
“l 


{ 
x (1 + 7 hka + hkaKo) — +h? —-> hkaKo . (8) 
Jaa uvcnesnoro uuterpupoBanna (7) no Meroxy Afamca HeoOxosuMo cnep- 


la NOJY4WTb KaKUM-IHOO MYTeM TpH-YeTbIPe HaVaJIbHDIX 3HaveHHA U WIA paB- 
oorcTosIMHx HeOombUIHX uHTepBaoB Ah. Ilostomy ypaBHenue (7) cmepsa 


\yTerpHpoBavlocb wis Masibix 3HayeHHH A (V eal | Fae Dai a 1=Ch) 


leroqoM HeompeseseHHEIX KosbiullMeHTOB MyTeM pasiowenua U B pag: U= 
=1+ 0A+),h2 + 0,43 +... Tloqcranopka 2THX Bbipaxkenwui fia V u 
B (7) M MpupaBHuBaHue KOsPuuUMeHTOB pH OMMHAKOBbIX CremeHAx A Maer 


U = 1—Ch+CPh?—CP (C + 2P) h® + 6CP? (C+ P)ht—.--- (9) 


| Onpenemenue Pyp MpOu3BOAHOCh MIA Re=4ka=0,1. Cneppa npu momo 
Pp) Beruncnauucb 3sHaueHua U ya h<85-1074. Sarem no Merogy Ajamca BBruH- 
MAMCh 3HaveHua U guia h>>85-10~4 uepes unteppanbi Ah, Koroppie BHayame 
laBHanucb 2,5-10-4, a 3aTeM yBeIHUMBaIHCb BIOTh NO sHayenua Ah=4-10°. 


HTepBambl Opalucb TaKUMM, YTOObI MpH BHIVHCeHHH MOXKHO Oplvio0 OOecteyHTb 
| dU 
jocraTouny1o TOUHOCTh 3HayeHuA Ah ie YTOObI MOXKHO ObINO OrPaHHUHTbCA 


OpbIMH (O4eHb peKO TPeTbUMH) PasHOCTAMM STO BeNMYMHDI. Bea oOacTb 
h=85-10-4 70h = 1 Opia pasOuta Ha 94 nHTepBasa. Beruncnenne V u U mpo- 
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U3BOIMMOCh C TOUHOCTHIO Wo YerBepToro sHaka. IIpu BEluncTeHUM V ucnosb30- 
BaliCb BOCbMU3HauHbIe TaOIMUb dyHkuni Ky u K, ¢ MHTepBasIOM apryMed= 
ra 0,001(7). Lia mpoMexkyTOuHbIx 3HadeHM apryMeHTa HCMONb30BaaCh JIMHCH- 
Had WIM B CyYae HEOOXOMMMOCTH NapadommyecKad HHTeEPNOMAUA. BpruncuieHHe 
U mpousBogqusioch Aa paga 3Ha4enuli P. B KauecrBe KPpHTMYeCCKOrO SHAaCHHA, 
pple KoTOporo upu h=1l U —V>0, Opimo nomyyeno mpu Reus SHaicHigy 
Pyp =4,3-40,1 (qua MoTreniMaibHoro OOTeKaHuA WMH pa Pet aula). 
AuanOrHuHbIM MeTOJOM 6bIIO MpOHsBeMeHO TakxKe BbIUNCMeHHe Pp MA BAS- 
Koro OOTeKaHHaA wapa mo Oseeny. B sToM calyyae AA COCTAaBMAIOULAX CKO 
pocTH MoTOKa nomyyatoTca cMekyioulue BbIpAaxKeHuA (Cc TOYHOCTHIO AO YICHOR 
nopayKka ka): 


3U a 58 iG a ax? XN Ele 
Uy = Vo - [exe (1 at r “+ br2 ss -e oO pr? 


LPB har ie a 
2a2 ax? kaa ( 3x? 3a2x 5arx3 )| : 
~  3r2 +2 rf 1 1 r? 2r8 Dip : | 
(10) 
7 Why Ge ee) ( ax 4 ) | 
=e : eee al 
4 9 ax ka (y 3x as oarx? | 
er r3 r r Dye WOES |)? 


re xX H p — UMIMHApwueckne KOOpAunaTH, fF — ctbepHyecKHH pafuyc-BeKTOp 
IIpu ka-—>0 u kr—-0 9TH BbIPaxkeHHA MepeXOLAT B BbIPAaKeHUA MA CTOKCOBi| 
o6tekanua. Brruncuenue Jano upu Re=0,1 3Hauenue Pxp=1,15-+0,01. | 
Hakouell, 6bluio MpOHsBeNeCHO aHAaOFMYHOe BbIUHCIeHMe IA CTOKCOBa OOTE} 
KaHud Wapa. B arom cayyae Obl0 HalileHo 3Ha4ueHHe Px» =—1,21+-0,01, Haxo[a 
meecd B HOJHOM cormiacHu co 3HaveHHeM Pyp,=1,214, NomyyeHHEIM JIsurio| 
pom (’) C MoMOMIbIO AuppepeHUMabHorO aHasMsaTOpa (AIA MOTeHUMaJbHOT) 
o6TeKaHua Wapa Pyp= 4/y0(!,8)). | 
Cnenyer nouepKHyTb, 4TO MOHATHe Px, OTHOCHTCA TOMbKO K YHCTO MHEpIy} 
OHHOM YacTH Mpollecca ocaxkjeHud. Buipol, uro e=0 mpu P< Pxp, Kak 9TO BU 
HO H3 Mpelbilyulero, MouyuaercA TOJbKO BCeACTBHE JOMYIeHHA, YTO 3aXBal 
yaCTHLUbl MpOMCXOMHT, Kora ee WeHTP THXKeCTH NOXOAUT KO NOBepXHOCTH Mpenat| 
crBuA. DakTuyeckH 3aXBaT MpOMCXOMUT, Kora YacTHa NpHOmMKaerca K IC} 
BePXHOCTH TIpeNATCTBUA Ha paccTOAHMe, paBHoe ee paguycy. Ecau yuurpiBat) 
9TO OOCTOATeEIbCTBO, TOM pH P< Pup OY ET MMETb MECTO 3aXBaT, OO yCJIOB/IeHHEI | 
UMCTHIM acppeKTOM 3allenmenua (Kacanua). [Ip BaA3KOM O6TeKaHHM WMIMAApa AM 
2) R2 

1+2K, @ 
Takum 00pa30M, BJIMAHMe pasMepa YaCTHI Ha 3axBaT OyeT MaJIO TOMbKO Ip 
R<a. Hocnenuee ycnosue, crporo roBopA, HOKHO CO6MOLaTbCA Hi AIA BOSMOH} 
HOCTH IpeHeOpexKeHHA BOSeHCTBHeM YaCTHUbl Ha WOse cKopocreH noroKi 
2 2 

o6TeKatolllero IpenatcTBue. Tak kak P = 2S. TO CLP ie B= dea ~ SS = Re 
Takum o6pa30M, Mp OveHb MasbIX Re OMHOBPeMeHHOE BbIMOMHEHHe YCJOBE} 


P>Pip u RKa nesosmomno. MIpu Re=0,1, Pxp=4,3 u yt. =1,2-10-* yenosrt 
2 0,46 1 
PS Py laer =>, J 


MPH 9TOM TOMbKO WIA adpo3oseH HEKOTOPHIX MeTasIOB (x; > 1). 


MaJIbIX ¢ KOIPPMUMEHT 3aXBaTa 3a CUeT B3allelIeHHA paBeH ¢ = 


! 


1) 


@usuko-XMMMueCKHH MHCTUTYT Tloctynuso 
m uM. JI. A. Kapmosa Se LV w1oam 


HWMTHPOBAHHAXA JIMTEPATYPA 


JI. M. Jle su uw, TAH, 91, 1829 (1953), 2 CON. Davites, CoVaPree tae 
Roy. Soc., A 234, 269'(1956).. 3 AVE: Ko Wns? A Ku oe & Ae Bey ose Teoj) 
THyecKad Tuqpomexanuka, 2, Ta. 2, § 25—26, M.—JI., 1948. *C.N. Davies, Proc. Phi 
Soc., 63, 263 (1950). °C. N. Davies, Proc. Inst. Mech. Eng., London, 1, 185 (198% 
S$ A.H.K puso, Jlexuus o mpudamxKenuslx BbuncteHuaAx, § 93—95, Mid LO SOs ag Te 
JMU 3HayYeHU PyHKuMit Beccena of MHuMoro apryMeuta, M3q. AH CCCP, 1950. 8 I. La n® 
muir, J. Meteorol., 5, 175 (1948), mep. 8 cOopH. ®u3suka oOpasoBaHuaA ocankos, JI, 19!) 
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Aornaage Akanemuu nayrx CCCP 
1957. Tom 4116, Ne 4 


PH3HYECKAA XHMHA 


C. A. HHKMTHHA wu A. B. TAYBMAH 


O POJIH KHHEIMKU AJICOPBILMH 
B ABJIEHUAX CMAUMBAHHA YACTHI Mb, 
KATJIAMH PACTBOPOB TIOBEPXHOCTHO-AKTHBHbBIX BELIECTB 


(ITpedcmasaeno akademuxom IT. A. Pe6uxdepom 13 IV 1957) 


IIpu uccneqoBaHHu MbivleylaBMBalollero [elicrBHA PaCMbIIAeMbIX BOJHbIX 
DaCTBOPOB MOBePXHOCTHO-aKTHBHDIX BeULECTB NOJYKOJJIONHOFO Tua, HalpuMmep, 
We teatench JAB u OF1-10, namu Gein ycranoBeHbl 3HauuTebHUbIe pas/IMdHA 
3 UX MbWICYaBIMBAalIoleh COCOOFOCTH, HECMOTPA Ha OM30CTh XMMMYeCKOFO CO- 
‘TaBa HW MOJIeKyApHOro crpoeuua (*). OTH pasM4YNA COXPaHAMUCh U B pacrTBo- 
yaX, HMCIOWINX MpakTHYeCKH OJHHAKOBOE, NpeleMbHO CHWKEHHOe CTaTHUecKoe 
IOBePXHOCTHOe HaTAxKeHHe (10 30—35 apr/cm’). 

B oTaMuMe OT paCTBOPOB MOJIeEKYJIAPHO-paCTBOPUMbIX MOBepXHOCTHO- 
AKTUBHBIX BelleCTB — OPfaHHYeCKHX KUHCIOT, CIMPTOB HM Ap., B KOTOPbIX 
AIcopOlMOHHOe paBHOBeCHe YCTaHaBIMBAeICA 3a OM CeKYHAbI (*), B KOJMOMLHO- 
MMUeIAPHBIX paCTBOpaX MbWIOMOJOOHbDIX CMauMBaTeneH WIA MOcTuKeHUA 
YICOPOUHOHHOTO PpaBHOBeCHA, COOTBETCTBYIOWNErO CTATHYeCKUM 3HaYeHHAM N0- 
3ePXHOCTHOFO HaTAKeHuA, TpeOyeTcA 3HaUNTeMbHOe BpemaA (°). 

Mexyy TeM, yaBuBaHue YaCTHI, Mb KalwAMH BONbI OCYULeCTBIAeTCA 
3 KHHETHYECKUX YCJIOBHAX HX KPATKOBPe€MEHHOTO CTOJIKHOBeHHA (CONPHKOCHOBE- 
if), BOWHUX CydYaAX MpMBOAALLero K 3aXBaTy MIbIIMHOK KallJIAMU, B Apyrux — 
ie Jlaiollero STOTO pesyJIbTaTa BCeENCTBUe AHHAMMYECKOFO OTDbIBa Kallejib OT 
IbIIMHOK (4). Tak KaK BEPOATHOCTb 3aXBaTa YaCTUUb! B PesyJIbTAaTe ee CMaUHBaHHA 
JACTBOPOM MOBbINAeTCH MO Mepe CHM%KeHHA ero NOBEPXHOCTHOTO HaTAKeHHA 
< MOMeHTY CTOJIKHOBEHHA, TO OUeCBHAHO, YTO 3dPeKTHBHOCTH MbIWeyMaBIMBA- 
iM OyeT B 3HAYHTeEMbHOM Mepe 3aBHCeTb OT TOTO, B KaKOM CTeneHH K 9TOMY 
fOMEHTY ycCrleeT CPOPMUPOBATLCA aCOpOMHOHHbIM COM MH, CeMOBAaTeIbHO, Ha- 
‘KOJIbKO K 3TOMY MOMeHTY OyeT NOHMXKeHO WHHAaMMYeCKOe 3HAUeHHe MOBepX- 
IOCTHOFO HaTAKeHHA (cg), T. €. HACKOMbKO OHO MpHOMM3HTCA K CTaTHUeCKOMY 
HaueHHIO (¢;), COOTBE1CTBYIOULeMy PaBHOBCCHOMY COCTOAHHIO MOBepXHOCTHOTO 
JIOA KalliM pacTBopa Npu WaHHOM KOHIMeHTpallMu. 

M3 2sroro cmesxyeT, YTO MOHMKeHHe CTATHYECKOLO MOBEPXHOCTHOMO HaTAKeHHA 
JACTEOPOB MOBEPXHOCTHO-aKTHBHBIX BelleCTB He XapaKTepH3yeT WCTHHHBIX 
Ma@4MBaloljuX CBOHCTB HX B peaJIbHbIX YCJIOBHAX MblWIeYNaBMBaHHA: og 
fOXKKET V3MeCHATbCA OT 3HaYeHHH, OMM3KHX K MOBePXHOCTHOMY HaTA2KeHHIO 
IMCTOH BOJIbI (oo), MO HAMHM3Wel BEIMUHHDI Gs. 

OueBuyHO, 9TH pa3sIM4MA, BbIsBaHHbIC OCOOCHHOCTAMHM CBOMCTB PaCTBOpOB 
(OUMIOHTHBIX CMa4HMBaTeseH, MOF ObITb BLIABJICHbI MPH UCCIeOBaHHA UX Mo- 
CPXHOCTHOH AKTUBHOCTH MPH pasHOH JWIMTeIbHOCTH CyWeCTBOBaHUA NOBepXx- 
OCTH pasflema pacrBop — Boszyx (t), KoTOpad B YCMOBUAX MIbIeyaBIMBaHUA 
[OKET BAPbUpOBAaTb B WupoKux mpesenax. Ilostomy, B cBA3H C BO3MOKHOCTAMH 
\OLIMHBIX MeTOAOB H3MepeHHA, Mbl HUCCeAOBaIM oy PaCTBOPOB MeTOJIOM cueTa 
alleJib pH t=2 ceK. H os— MeTOOM BUCHYeH Kalu (°) npu t=2 MHH., 4TO B 
[aX CIYYaAX BCera COOTBETCTBOBAIO NOCTHXKeHHIO aCOPOMHOHHOLO paBHO- 
eCusA. 
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Us puc. | BugHo, 4TO B pacTBopax JLB u asposona OT KuHeTHKa YCTAHOBJIE- 
HUA alCOpOMMOHHOPO PaBHOBeCHA NPOABIIACTCA OTHOCHTEPHO ObICTpO HU O6e H30- 
TepMbl — MHaMuYecKorO HM CTaTHYeCKOTO MOBepXHOCTHOrO HaTAKeHUA oq(C) 
u o,(C), ObicTpo COIMKaAch C yBeMYeHHeM KOHMeHTpalluy, WpakTHyecKH COB- 
ilalaior TIpH HeKoTopoM ee sHavenuu. [lis JIB 2To 3Ha4ueHHe COOTBETCTBYET 
0,08—0,1%, nua aspo301a OT 0,22—0,25%, uro cormacyeTcaA C VW3BeCTHOH U3 
jmtepatyppt (°) BemmunHol KpuTuuecKOH KOHWeHTpallun Mullen1006paso- 
panus (KKM). Usazecruo, uTo B 9TOM TOUKe HM pH 6onee BLICOKHX KOHMeHT pallu AX 


pefom © 
Ua 
Ipelom? 
63 73 { 
69 | 
59 55 Aspo3s0no OF 


005 a O15 020 WTS 
C 


Pue. 1. ‘ 
30TepMbI MHAaMMUeCKOrO (s4) vw cTaTHyeckoro (6,) Mopepx- 


HOCTHOPO HaTAKeHUA pacTBopos cmaunBateneli JLB u a2po3sona OT 
Ii— oy up t =2 ceK., 2—o, IpH T=MHH. 


oOpa30BaHve paBHOBeCHOro (HaCbILeHHOrO) acopOWMOHHOrO coA ocTuraercs 
IIpaKTHYeCKH 3a OU€Hb KOPOTKOe BPeMA, 3aBeMOMO Topa3O MeHblllee, 4em Je 
caTbIe NOM CeKYHIBI (7). Takum o6pa3o0m, ompeflemenue KKM nytem COBMeCTHBD 
W3MepeHUli oy UM os MO KOHWEHTPallMH, pH KOTOPOH OHM MpakTuyecKH CoBNaalor 
MOXKHO paCCMaTpHBaTb Kak HOBbIMT MeTOA OUeHKH 9TOM BeMUMHBI. 

VHad 3aKOHOMepHOCTb B XOfe H380TepM OOHapyxKuBaeTCA y cMaunBaTeds 
OJJ-10 (puce. 2). B stom cayyae pasmuuve Mexy cg H Os BEMHKO HU, YTO OCO-: 
OeHHO CyllecTBeHHO, He HCuesaeT axe B pacTBOpax Oosee BICOKUX KOHMeHT 
mak (qo 4%), Ha Ba NOpAKa MpeswiillaiouluxX KOHMeHTpalluio, mpH KOTOpO! a 
cTMraeTcd MOCTOAHHOe 3HaueHHe o,~30 apr/cm?. MmMenxno 30 Reema % 
MaJIyIO CKOPOCTh (OpMUpOBaHHuA aCopOWMOHHbIX c0eB B pacTBOpax Tai 
pofla MOBepXHOCTHO-aKTHBHbIX "BelleCTB, BCJI€ICTBHe YerO IPH MaJIbIX Bpeme 
HaX CYULeCTBOBaHHA MOBepXHOCTH pasjela pacTBop — Boskyx nocTaretne tl 
Ke 3HaveHUA sy He MOCTHTAlOTCA HH IPH KakKUX KOHMeHTpaluax.I Ipuguna at ; 
3aKJIIOUaeTCA B TOM, YTO YKa3aHHble CMa4HBaTeIH MpelcraBAlwT coboit e 
Jmune of cMaunBateneH JIB u aspo30na OT, MomekyapHy1o cMecb ONC 
TOB Pa3JIMYHOrO MOJIeKYJAPHOTO Beca (C YrueBOLOPOAHLIMH Wenamu pas a 
JIMHbI WH CTpoeHHA), BCeCTBHE Yero MHWemMOOOpasoBaHue B UX paca 
114 | 


MPOMCXOMHT MOCTeMeHHO, B WMPOKOH OOaCTH KOHIeHTpauult (8). Oro u ompe- 
ACAACT 3aMENJICHHYIO KHHETHKy (OpMMpOBaHHA HX aCOpOMMOHHbIX COeB # 
MaJly!o adPeKTHBHOCTh UX MbWeyaBMMBalollero JelicrBusa. 

B pacTBopax xe cmMaunBateselit, y KOTOPbIX MUHLeMIOOOpasoBaHue Mpo- 
HCXOMMT B OMpefevIeHHOH TOUKe CXOMKeHHA M30TepM sy (C) u gs (C), Co- 
oTBeTCTBylollelt | KKM, korga sog—ss~0, abdbexruBHocTh crovIKHOBeHUS 
os HbIIM C KallWIAMM pacTBOpa B KMHETHYCCKMX YCIOBMAX OyyeT HaLH- 
OJIbiuel. 


Pefon* 
75 |: 


GF 


bo 
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a 
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Puc. 2. Wsorepmbl AuHamuyeckoro (6,) u cTaTHyecKoro (o,) MoBepXHOCTHOFO HaTA- 
*KeHHA pacTBopos cMaunpatems Ol-10. I—o, npu t=2 cex.; 2—o, npn t = 2 mun. 


S3aBHCHMOCTb CpaBHHTeJIbHOK apcdeKTHBHOCTH JeHCTBUA JOOaBOK TOBepx- 
HOCTHO-aKTHBHbIX BelllecTB (') 10 OTHOIWeHHIO K Boge (E£) OT pa3HocTH 
Sy—o, JjaHa Ha pwc 3, U3 KOTOPOrO BHAHO, YTO HanOoubuleH sdppeKTUB- 
HOCTbIO JICHCTBUTeIbHO OOsayzaioT cMaunBatemu JIB u aapo30mb OT. Sapu- 
cumocTb E OT og—0os MMeeT CMBICJI JIMIIb MPH MpakTHyeCKH OJMHAKOBBIX 
HM JOCTaTOUHO HH3KHX os. B OOuleM BHJe MOXHO OblO MpesnoNaraTb, 4TO 3a- 
BHCMMOCTb E OT og HJM OT 5) — Sg NOUKHA XaPpaKTePH3OBaTbCA JA PasHbIx 
NOBEPXHOCTHO-aKTHBHbIX BeILeCTB OHOH YHHBepCcaJbHOH KpHBOH. OgnaKo 
9TO He MMeeT MeCTa, TaK Kak IIblJeysaBJHBalollee JelvCTBHe oOlpeyevserca, 
KpoMe Toro, cheluduyecKoH MpHpOfOH MOBePpXHOCTH TIbIJHHOK, MpoxBJAIw- 
Wlelicd pH BsaMMOjelicTBHH Cc KallisMu pacTBopa. JlelicTBuTebHO, Hamu 
ObIIO TOKa3aHo (4), YTO IPH HMCMOMb3OBaHHH B KauyeCcTBe yoOaBOK K Boje 
TaKMX MOBEPXHOCTHO-aKTHBHBbIX BeLCCTB, NOJIAPHble TPyNMbl KOTOPbIX MOLryT 
XHMUYeCCKH (PHKCHPOBaTLCA Ha TBEpAOH MOBEPXHOCTH, MbiWleyNaBMMBalollasn 
CHOCOGHOCTh BOJbBI He Mopbliliaerca (E> 1), a, Hao6opor, MonuxKaeTca 
(E—1<0, cm. KpuByto 6). 

STo, O¥eBHIHO, MOXKHO\OObACHUTD TufpocoOusalueli MbWIMHOK (KBapla 
B Cydae aMMHOB, allaTHTa B Cyly4ae X%KHPHbIX KHCJIOT) BCIeXCTBHe AByXMepHOH 
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Murpalun MOBep XHOCTHO-aKTHBHbIX MOJI€EKYJI C MOBEPXHOCTH KallJIM PaCTBOpa 


mo TBepwOH MbWwIMHKe. 

Dror scbdexT He HaGMOMaeTea U MbIeyMaBIMBarollar CIOCOOHOCTS HOPMAaJIb- 
HO MOBbINAaercsd KaK Ha MIbIJIAX, H€ CMOCOOHBIX K XeMOaCOpOLHOHHOM ruypoo- 
6u3alluu, TaK HW Ha JuO00H MbIIM pu TMOBBIMEHHEIX KOHMeHTpalluax JNOObIX T1O- 
BePXHOCTHO-AKTUBHBIX BelLeCTB C OCTATOUHO HU3KOH BeMMYMHOM oy—Takue BO]- 


y) 


40 
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15 
(0 
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Puc. 3. 3apucumMocTh adibekTHBHOcTH JelcTBHA CMauMBaTeell Ha KBaplleBol 
mbimd (E) ot Ac=o,—o,. | — cmMaunpatenb JIB, 2 — asposonb OT, 3 — pacbu- 


HMPOBaHHblli alKUapHscyibpouat, 4—cmMauuBatenb OF]-10, 5—cyapdouon, 
6 — okeluaMunalletaT 


Hble paCTBOPbl CMa4dMBalOT WOObIe THLpaXpoOHble MOBePXHOCTH, UTO 4 OOSACHAET 
llepexo KpHBolH 6 B OONacTb CMauMBaHHA. 

_ ABTOpbl BbIpaxkalor ryOokylo OuarofapHocrb akay. I]. A. PeOungepy 3a 
BHHMaHve K paOoTe H IeHHbIe COBeTHI. 


Otel McnepcHbIxX cHcTeM Iloctynuso 


VMuctutyta pusuyeckoH XHMHM 4 IV 1957 
Axalemun HayK CCCP 


WHMTMPOBAHHAA JIMTEPATYPA 


1A. B. Tay6man,C. A.Huxutu na, JAH, 110, Ne 4 (1956). ?C.C. Addison, 
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Aornann AKkanemuu nayr CCCP 
1957. Tom 116, Ne 4 


PHSHYTECKAH XHMHA 


KM. B. POKKOB 


O 3ABHCHMOCTH OKHCJIAEMOCTH YIJIEBOJOPONOB 
B DKHJKOW &A3E OT HX CTPOEHUA 


(ITpedemaeneno axademuxom H. H. Cemexoceim 27 IV 1957) 


H. H. Cemenos (*,*), ucxoyja 13 o6uiMX NosoxKenui Ueno Teopun, npulen 
K BBIBOLY, YTO CKOPOCTb OKHCeHHA YIrNeBOLOpOROB AOMKHA ONpesensTecAa 
MpOuHOCTbIO HaHOosee ca6ol cBa3u C-—H B ero mosekyne. B nacrosmel 
cTaTbe HaMH JleaeTCA NOMbITKa paccMOTpeTb HMelolulneca B MUuTeparype (*, 4, 5) 
M Haun (°) (cM. TakxKe puc. 1) ZaHHbIe 10 OKUCAeMOCTH B %KUAKOM (pase yrvieBo- 
fopoyos c 7—10 yrmepoqHbIMu aTOMaMH H ComocTaBuTb MX C JanHbimu (°,!4) no 
mpounoctu C — H-cBa3eli B 9Tux yreBowopogax (Tabu. 1). 


mMons/monr -10 f 


SJ Ss -—— 
5 0 15 20 25 3 3 @ W BH 8 CO 65 Hvac 
Speman OKUCKEHUA 


Puce. 1. Oxucnenue napadbuHopbIx yraesosopolop HU Tomyoua 

(¢9= 100°; po = 1 arta). Ilormomenne Kucnopoya To ocH OpyuHar: 

Hordomwenue Kucopoya, Momb/Momb - 10*-]—Hv-rentaH, 2—H-oOKTAH, 

8 —xH-HOHaH, 4—xH-feKkaH, 5 — 2,6-qumeTunrentan, 6 — 2,2,4- 
TpuMeTumNeHTaH, 7 — TONyoOr 


To sarasyamM npescraputenet ukom XunwerbByfa ("), up HM3 KOTeMIIe- 
PaTyPHOM OKHCIeHHH MapaPuHOBbIX YIIeBOMOPOAOB MOJIeEKYIAPHbIM KUCOpOR 
aTakyeT B NepByl0 Ovepeb cpequHe Fpyiilbl WelnH, YTO CBUMeTeMbCTBYeT O TOM, 
uTO HaMGoviee cnaOble C — H-cpsi3v HaxOfATCs B CepequHe YrieBOAOPOAHOH Mose- 
KYJIbI; K aHaIOTHYHOMY BHIBOLY MPHBOAUT MU aHaiu3 ypaBuenul B. B. Boesog- 
exoro. (°). 

Crpoenue ruyponepekucelt 2-meruuirekcaHa, 2,2,4-TpuMeTHJINeHTaHa u 2,7- 
MMMeTMIOKTaHa MoKasbiBaer, YTO 9KCepHMeHTAJIbHbIe JaHuble (*) H AMerOULMeCA 
TeopeTuyeckne Hpefcrapmenua (°,”) 0 MecTe HaxoxKeHuA B MONeKYyaX 9THX 
yrueBowopofos HavOonee ciaOpix C — H-caaseli copmagator. B orHolliexnnu 
H-TellraHa TaKOro COBMaeHHA HeT; BOMpeKM PaCMpOcTpaHeHHbIM B JuTepaType 
MHeHHAM, OKHCeHHe MpAMOM NapauHOBOH Wend HauNHaeTCA He C NepBoro 
(8) u He co cpeguero (°,!°), a co Broporo (?) yrulepofHoro aToma Lenn. Crpoenue 
THufponepekuceH HOPMAJIbHEIX OKTAaHa, HOHaHa H J\eKaHa, K COMKaeHuIO, NoKa 
HeH3BeCTHO. ji 

Sueprun pasppipa ca6elimmx C — H-cpsseli B HOpMaJIbHEIX MapatpHHOBbIX 
yrueposopogzax c 7—10 yraepoxHbIMu aToMaMH, paccuMTaHHble 10 ypaBHeHHuAM 
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Suepruu paspbiba culadeMuinx C—H-cpaseli HM OKHCIIMEMOCTb 
B %KUAKOK (ase 


Ta6aunua 1 


HeEKOTOPbIx yruleBOJOpO0B 


OuepruA pa3- 


Mecrouaxox enue caMo® cabok ppiga cua6eli- 
HauMeHoBaH ue C—H-csa3u (3Be320UKH) H HalpaBie- wei C—H- 
fi aTaku KHcIOposa 
yrnenoxopoyia HHe MlepBOHaYaIbHO P cBAsH, 
no K. HW. Usanosy (cTpesKH) KKast/MOIb 


XapakTepHCTHKa OKHCJIACMOCTH 


yruepoxoposa B *XuAKOL dase 


Ilapabunosnle yraeBOZOpOAH HOPMANbHOTO CTPOCHHA 


a-Tenta Cis CH scl Cha Vay Su 86 , 64132 
»-OKTaH CH, (CH;)z—CHy—CH (CHe), CHs 86,352 
a-Honan CH, (CH,),CH,— (CHz), CH, 86, 082 
n-JlekaH CH, (CH);CH2CH2— (CHz),CHs 85,922 


OxuciseTca OHHAKOBO 
c 2,2,4-TpuMeTHJIMeHTaHOM 
Hu Tomyosom (2,4, °)H 3sHa- 
UHTeCJIbBHO MeJWICHHeEe, eM 
HOpMaJIbHbIe OKTAH, HOHAaH 
H jeKauH (°) 


OxucaaeTcA 3HaYHTeJIb- 
HO Oolee SHEPrH4HO, 4eM 
H-relltaH, 2,2,4-TpHMeTHI- 
lleHTaH H TOYO, H MOUTH 
OJMHaKOBO C HOPMAJIbHbIMH 
HOHAHOM H J/eKaHoM (°) 


OxucimeTca SHaYHTeJIb- 
HO Ooslee SHEprHyHO, 4eM 
H-rellTaH, H MOUTH OHHa- 
KOBO C H-OKTaHOM H H-le- 
KaHoM (°) 


OxucuaieTcH SHaUHTEeJIb- 
HO Oomee 9HeEprHyHO, ueM 
H-TelitaH, H MOUTH OMHa- 
KOBO C H-OKT@HOM H H-HO- 
HaHOM (°) 


TlapamuHoBble yrACBORFOPOAH H30-cCTPOeCHHA 


2-MetTuirekcaH mee 85,95? 
CH,— CH(CH,),CH, 
t 


2,2,4-Tpumerun- rae si 84,54? 
* 
jeHTaH Cit —=6=CLr Cr Oils 
| t 
CH; 
2,6-JIumerus- CH, Cet, 
, 2 
rentTaH +! 84,16 


| 
€H,—CH (CH), CH—CH) 


2,7-Tumertun- CH; CH, 


¢ | | 2 
Dir CH, CH (CH)),CHcH: 84, 06 


OxucasetTca 3HauHTeJb- 
HO sglerue, 4YeM H-renTaH H 
2,2,4-TpuMeTHJINeHTAH, (4) 


OxucmaeTca OMHAKOBO 


C H-renuTaHoM H TOJLYOJIOM 
(2 46 
> 9 


Oxuciaetca 3HauHTeJIb- 
HO 60Jlee SHEPrHuHO, yveM 
H-HOHAH (°) 


OxucdetTca 6omee dHep- 
THYHO, eM H-eKaH (5) 


ApomMaTuueckune yrmeBozopogn 


5ex301 993 
Tonyon aise 17,08 
aN 
os 
NF 


IIpaxtuyeckH He OKKC- 
JMeTCH B KAKO case (?,°) 


Oxucisetca OHHaKOBO 
c H-renTaHom WH 2,2,4-TpH- 
Me€THJIMeHTAaHOM (2,,°) 


(Ipumeuanua. 1. Jlana sueprua pasppigsa C—H-caa3u, oTmeyennoii 3Be3qouKoli; 
sHeprua pasppipa C — H-cpasa B MecTe MpHcOeqMHeHMA MepeKucHol rpynmbl papa 
88,9 kKan/Moub. 2. Paccuvtrano no ypaBnenuam B. B. BoeporcKoro (3). 3. OkcnepumMentasp- 


Hble JauHpie (11). 
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B. B. Boesogcxoro (*°), oveHS OM3KH. OWNaKO CCIM H-OKTAH, A-HOHAH H H-JeKaH 
(eM. puc. 1) RelicTBUTeMbHO OKMCIAIOTCA BKUAKOM Case NOUTH OMHAKOBO, TO 
4-TellTaH OTJIMYaeTCH CBOeH BbICOKOH YCTOHYMBOCTbIO NPOTHB OKUCJIeHHA. 

Msonapapunosble yriesoxopobl, He HMeIOWIMe YeTBepTHUHOTO aToma yrvie- 
04a, XAPAKTePU3yIOTCA HaM4NeM Oosee cadbIx C — H-cBaseli B MoueKyuax, 
1eM COOTBETCTBYIOUNe HOPMaJIbHbIe Mapa:HHOBble YrmeBoRoposbl; onH U 
KUCIIAIOTCA B KUAKOH (pase 3HAYMTeIbHO Jlerue MocMeqHUX (cp. 2-MerusmrentaH 
1 H-TentaH, 2,6-qMMeTHJIrenTaH H N-HOHAaH, 2,7-MMeTHJIOKTaH UM N-JleKaH). 

Ojuako O4eHb BbICOKaA YCTOHYNBOCTh MIPOTHB OKHCeHUA B Ku Kol chase ma- 
APHHOBHIX YIIEBOLOPOAOB, HMCIOULHX YETBEPTHYHbI aTOM yrulepowa (Tpumerus- 
1eHTaHbl) (*,°), HaXOJMTCH B NOJHOM HECOOTBeTCTBHM C XapakTepucTukaMu 
ipounocru C — H-cpssei B sTUX yrueBOOpOsax, PaccuMTAaHHBIMH M0 ypaBHe- 
iuaM B. B. Boesogcxoro.(*); sTHMH YpaBHeHHAMM He YUNTHIBAeTCA <9KpaHH3H- 
)yIOILee» BIMAHHe YETBEPTHYHOFO yrviepOMHOTO aTOMa B M30MapadUHOBbIX yruie- 
040poax. 

B ronyoue u Oensoule, KaK yKa3bIBaJlOcb, 3HaveHHe 9HEPIuN paspbIBa Camoli 
na6oH C — H-cBa3u onpeyemeHo 2KciepHMeHTambHo (14); IA TOMYONa OHO 3Ha- 
[ATeCIbHO HWKe MpeMMoMaraeMblX 3HaAYeHHM SHEPru paspbIBa CaMbIX Cj1aObIx 
+ — H-caaseli B mo6bIxX MapaduHoBbIxX yriepoqopofmax. Ha ocHoBaHun 9sToro 
<a3alocb Obl, YTO TOYO JOMKEH OKMCIATHCA 3HAUHTeJIbHO serue HCCIeELOBaH- 
ibIX TlapaPHHOBbIX yruleBooposoB. OwHakO 9KCNePpHMeHTasIbuble Janbie (°,°) 
cM. puc. 1) noKa3bIBaloT, 4TO TOYO HE TONbKO He OKUCIIAeTCA Gomee SHEprny- 
10, YeM lapauHOBble yIeBOAOPOAb, HO 3HAYHTebHO Oomee YCTOMYMB MpOTHB 
KHCJIEHHA B KUAKOM Case, YeM H-OKTAH, H-HOHAH H H-JleKaH HW MpHOMM3HTebHO 
JABHOWCHEH B 9TOM OTHOLICHHH CaMbIM CTAOHJIbHbIM M3 HCCeELOBaHHbIX Mapadu- 
[OBLIX YrueBOLoposoB — vA-rentrany u 2,2,4-TpuMeruunentany. 

na G6exH30a, HaoOopoT, BbICOKOe 3HaveHHe SHEPrult paspbipa C — H-cpa- 
eH COOTBeETCTBYeT HCKJIIOUHTeIbHO BEICOKOH YCTOMYMBOCTH MpPOTHB OKHCIeHHA 
 KuULKOU dase. 

Takum 00pa30M, MbI IpHXOJMM K BBIBOJY O TOM, YTO HMeIOlHecA B HaCTOALee 
PEMA IKCMEPHMCHTAJIbHbIe MATePHaJIbl HE MOSBOJIAIOT OTMETHTb 3aKOHOMepHO- 
TH M@KLY 3HaveHHAMH SHEPrul paspbiBa HaMOouee caOblix C — H-cpa3eh B 
(oleKyaX YIIeBOOPOMOB HW HX OKHCJIACMOCTbIO B HKUTKON dase. 
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ie) JON ey 
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Jlorxane AnagemMuu nayr CCCP 
1957. Tom 116, Ne 1 


@PH3BHYECKAA XHMHA 


A. Jl. CEA®EP 


AHOJHAS MOJIAPHSYEMOCTb B HEATPAJIbHBIX JJIEKTPOJIATAX 
COJIABOB Al CO WWEJIOUHO-3EMEJIDHbIMM JJIEMEHTAMU 


(IIpedcmaeaeno axademukom H. H. Yepusecsim 23 V 1957) 


Bpwio BbICKa3aHO Mpesmonoxenne (1), YTO pasONaropaxuBaHHe JeKTpOs- 
HbIX nloTeHItvanos Al —-Ca-cnmaBoB B MOpCKOM BoJe CBA3aHO C paspylleHHeM 
MpokykTamu KopposuM wuTepMetasiuya AlsCa okucHol MieHKM Ha MOBepX- 
HOCTH CriiaBa. BMecte c TeM, HCOOXOMUMO CUHTAaTbCA H C TeM (PaKTOM, UTO B MOP- 
cKOM. Boe, COepxKallleli onpeseteHHOe KONMYECTBO CYyJIb@aT-HOHOB, WoOJKeH 

IIpoOTeKaTb Tak2Ke Mpolecc co3qaHuA WleH- 

8 KH W3 MalopacTBOpUuMBIX cyabdaTow Ca 

Ha MOBepXHOCTH aJIIOMOKaJIbIMeBbIX Ciia- 
BOB. 

Tlostomy mpeflcTaBAsocb MHTepeCHbIM 
U3YUHTb AHOJHYIO NOMAPH3yeMOCTb crisia- 
pop AlcCa, Sru Ba He TOMbKO B MOpCKOH 
BOJe, HOM Bee «MpeebHbIX MOfleIax» — 
pacTBopax cymbdata u xmopuga Na, Tak 
Kak XapakTep aHOHOM NOIApH3salMn B 
yKa3aHHbIX QJIEKTPOMHTAaX MOF JlaTb yKa3a- 
Hue O XapakTepe Npolleccop oOpa3s0BaHuAd 
WJIM pa3pYWIeHHA 3alHTHbIX MJIeHOK Ha 
20 40 60 80 100 120 40 160 #020  MOBePXHOCTH 9meKTpoma. Cmekyer oTMe- 

Unamnooms moka Majin THTb, 4To cnviappl Al c Ca, Sr u Ba o6na- 


WaloT aHaJIOrMYHOK CTPyKTYpOH Cc HHTep- 
Gee ee ee Cae aac MeTaslmuom Tua Al, B KayecTBe KOMIO- 
necrsope Nagi ee ene 12.96% Cap HeHTa sBTekTuKu (7%). 
0,5N pacrsope NaCl, 3 — Al-+ 3,93% Ilyrem pacTBopeHua B pacmiaBseHHOM 
Ca B 0,5N pactnope NasSO4,4— Al-++ amnIOMHHHM BLICOKOH UMCTOTHI COOTBETCTBY- 
+12,26% Ca 8 0,5N pactsope NaeSOa,  jomx UNCTEIX METAJIJIOB NOs clOeM KapHas- 
5 — Al Texuuyeckn unctelit B 0,5N pac- 
tpope NaCl, 6—Al Texumuecku uncrerii ‘!4THOTO (loca Obl TpHTOTOBMeHEI Crista- 
pn 0,5N pacrrope NasSOg BbI Alu Ca, Sr u Ba. Cocrap cmmaBoB B 
BeCOBbIX IIPOWeHTaxX Moka3aH B Tau. |. 
B roroppiX CJIMTKax cofepxanue Fe 
He mpeBpiiato 0,03%. 

AHoHasd NOJIAPH3YeMOCTb 3THX CMaBOB H3yYaacb B KacmulicKoli MopcKor 
Boge u 0,5N pacrpopax NaCl u Na,SO4. npu naornocrax NOJAPU3yrolulerc 
TOKa flo 20 Ma/am?. PesyuibTaTbl UpuBefenbl B Tab. 1 u Ha puc. 1—3. . 

Kak BuqHO u3 rpapukoB UM TaOiMIB, xapakTep aHomHoli MOJIAPH3 y CMOCTYE 
ONHMCbIBAeMBIX CIIIaBOB OMpewesAeTCA Kak MpPMpOsOh seKTpoMTa, Tak u pH 
pooH WoOaBueHHOrO WeNOUHO-3eMeNbHOrO SseMeHTA. 

B 0,5N pacrsope NaCl jomuuupyromium mponeccom 6yyer pacTBopeHnHe 
OKCHJHOH IWI€HKH Ha MoBepxHocru cnuiaBa. IIpwuem paspyumMmocts mieHKU 
(buKCHpyeMaa Kak pa3OjlaropaxkuBannNe 9/eKTPOMHOTO oTeHtI{uaua, pacte: 
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Ss 
3 


Gnekmpogui momenyuanr 
t 
~ 
Cs 


C H3MeHeHHeM 1 
Ga— Sri Br 


noirpynnst Ca. C u3meHenHem BTo 
ot 0,03 y Ca(OH)2 yo 0,23 y Ba( 


oOpas0BaBIUMXcA THApooKu- 
ce (3a C¥eT B3auMOselicrBuA 
C BOOM MHTepMerasuqOB 
Al,9), mmponopyuoHansuoro 
YBeJIMYeHHIO KOM4eCTBAa NO- 
OaBsIeHHOTO B CMVaB Wen0u- 


PHpOLbI NOOaBMeHHOFO WeNOUHO-3eEMeENbHOFO 27IeMeHTa TO pany 
MC YBeJIMYCHHeEM KOsIMYeCTBA NOOABJCHHOTO B cnuaB Meramsia 
po KOHCTaHTHI uccolmalun rua pooKucert 
OH): (°) uc yBenmuennem o6tjero KomuuectBa 


DL aOwiaa waa 


OMEKTPOMHbIE NOTeHUMAIET crmaBoB Al c Ca, Sr u Ba B 
KaCMHUCKOW MOPcKOM BOZe MPH pasNHYHbIX MNOTHOCTAX. 
aHONHOTO MOAPH3yIOlero TOKa (OTHOCHTeJIbHO H. B. 9. 


B BOJIbTAaX) 


HOSeCMe@JIBHOTO SJIEMeHT Aa, pac- IlnoTHoctb ToKa Ha anoge (mMa/Am?), 
TeT KOJIMNYeECTBO HOHOB ruyp- ‘CocTaB cnwaBa 
OKCHJIa B MpvaeKTPOAHOM 0 - 10 20 
MIpOCTpaHcTBe aHO_HO-nonsA- 
pusyemoro cnyiaBa. Hanwmune aj rexnnyeckn gucThi | —O,58 | —0,45 | '—0,42 
B I[PHaHOXHOM NpoctpaHctTBe Al1+3,93% Ca —0,59 | —0,47 —(),44 
MOHOB THAPOKcHla Cy KUT Al+6,85% Ca —0,49 | —0,45 | —0,48 
OCHOBHBIM (pakTOpom pacTBo- ee a a Zee moe 
PpeHHA OKCHHOH WieHKu Ha Al+4,69% Sr =0;65-| 20.47 —0,45 
MOBePXHOCTH crviaBa. AI+7,25% Sr 0,64 <a -Os5ba hl tee 
B 0,5 N pacrpope Na,SO, Al+1,94% Ba S01 hOB 0) | ee 8 


MpW OTCYTCTBHH aKTHBUpy- 
FOULerO BOSeHCTBHA XJOp- 
MOHa Ha 3allMTHYIO MeHky 
MmpoTekaer mpoiecc co3szanua 
Ha NOBePXHOCTH ClaBa JOMOJHHTeIbHOM 3allWTHOM MeHKH M3 MaJlopacTBO- 
PHMBIX CyIbaToB 2emMeHTOB mMOsrpynnp Ca. Tak Kak paCTBOPHMOCTb Cysb- 
(baToB yMeHblulaetca mo pyay Ca—Sr — Ba, To u cmap c Ba nomapusyrorea 
Oolee 8HAUHTeEMbHO, Yem co Sr u Ca. Ypenuuenne KonuueCTBa O0OaBseHHOTO: 
B CllaB WeJIOUHO-3eMeJIbHOFO JJIEMECHTA BbIZbIBAeT POCT AHOJHOM NomApusye- 


IIpumeyaunue. Temneparypa smexrpoauta 20°. 
TlopepxHocTh 93JeKTpofza sauMuamach Ha {BO3Zyxe 40 
ONYCKaHuA B QeKTPOUNT , 


G 
S nay 
Ne 
yr SY 
8 e R -Q6 
a? 4 8 4 
Se oe ; 
: 3s 
845 2 S 40 : 
8 2 : / 3+ OF y 2 A 
2 4 6 8 10 12 14 16 18 20MafdH a ay 6 ay, eh ie 16 18 2022 mafdu 
flaomuocta’ moka OMHOE. 
Puc. 2 Puc. 3 
Puc. 2. Aunomnaa momapusyemoctb cnaasos Al—Sr u Al—Ba s 0,5N _ pactsope NaCl. 


1 — Al + 1,06% Sr, 2— Al+ 4,69% Sr, 3— Al + 7,25% Sr, cae Al + 94% en 
.3A nomapusyemocTb cnviapos Al— Sr u Al—Ba gp 0,5N pacrsope NasSQ,. 
°° eae ag P06 Sr, 2— Al-+4,69% Sr, 8—AIl-+ 1,94% Ba 


MOCTH 3a CueT YBeIMYeHUA OOWLero KOMMYECTBa OOpPAasyIOUUXCH CyIbParos. ITO 
XOPOIO BUAHO Ha Fpadukax puc. 2 u 3. , 

B kacmulickoli Mopckol Boye OOMIMH XOX KPMBbIX AaHOMHOM NOMApMsalliu 
mogxo6eH xoky KpuBpix B 0,5N pacrBope NaCl, Ho 3HaueHHe SJIeEKTPOHbIX 
MOTeHIMAaIOB 3HAYHTebHO MOJOKUTeNbHee 3a CueT OOPasOoBaHUA Ha NOBepXx- 
HOCTH 3IeKTPOMa HEKOTOPOFO KOMMYeCTBA MaJlOpaCTBOPUMBIX cymbcpaTos. 

Takum o6pa30M, IIpH aHOJHOM paCTBOpeHHM CMMaBOB aJIOMHHUA C Se 
MeHTaMH Nosrpynnbl Ca B MOPCKOH Bose NapasMesbHO MpoTeKator Apa hee 
paspyWleHHe OKCHAHOM MeHKU MOM BOSAeHCTBHEM HOHOB TUAPOKCHsa H OOPasoBa- 
Hue HOBOH, CymbaTHOli nmeHKH. Omnako NOHATHO, UTO SHAYMTeMbHO MeHbINAA 
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MpOUHOCTh CYIbPAaTHOH MeHKH NO CpaBHeHHIO C OKCHAHOM M ONpeemAeT anasio- 
rulo XapakTepa MONAPHSYeMOCTH CINABOB B MOpCKOH Boe C MOMAPHSyeMOCTbIO 


B pactpope NaCl. 
Tloctynuso 


12 XII 1956 
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CXEMA 
CrpaTHrpaduyeckoro noxpasqenenusa WeTBEPTHYNBIX OTAoxKeHHA Ipwenncefickoro paflona Sanaguoh CuOupu (Oaccefu cpeguero reyenys p. Ennces) 


eckan cxema B, H. Caxca 1963 r 
. x . Nees ; Sanagmue orporn Cpegue- Crparurpapu : 
Sx = = : PHeHHCeACKHA pasion Sanayno-Cu6upexol HusMen- CuOupexoro niocKkoropba Pasi Paya MACKONUTAIOULEX . 
> Ly) 
S& i = 3 HocrH (Bacceith cpequero revenns p. Exnnces) (Enuceii pwokHeTyHrycko- PaCTHTEJIbHOCTH Apxeosiornueckue HaxOAKH 
a \ 
oc & © & OaxTuncKoe Mex Ayperbe) BOSpacT Gaccefin Enncea, Ycer-llopr 


\Fononen Qs} Orzea.'@noxa 


Ocanku no > aR 
A iMeHHBIX Teppac. BoyopasyjenbHble TOp()AHHKH TemMHOxBofuan Tafira Heonuruyeckue ¥ 6 10—25 m ma yrs Teppaca. 
c BYMAl MakKcHMyMaMH opy qua Ga |Q,y| Topbannxn rf MaKC. @1M B 
Kypymunku, Kappl 4 enn Bs r. MrapKe 
| ; CHe KHHKH Or 
| Havano dbopmuposanna BOOPaseIbHBIX TOP(AHHKOB | Caprau- | ~gr z 
| | | d Ocayxu I nagnoiimennpix Teppac & Cnoposo-nblibleBble CKHA Bek] *Ills 
} so T O- 
/ s*5 p. Enucea p. A. Tys- moms Sonatina —— 
23 : ryckn Saige Boro H TYHApoBoro 
o os arr eee Cag THMa c coyxep»KaHHem | MamouTosaifi Kom- 25—40-merpoBan Kapruuckaa 
o == Ocankn II nagnofimenntix teppac ofa NBIbUbI APCBeCHBIX | Mieke dayubl: Elephas | Kapruu- Qt Teppaca 
| | 2 Rx ; Beg a. ot 8 no 659 rimigenius Blum., | ckui peK] “Ills 
o haa H. Tu- ao ag A 0 prim 
Bie w i-a-; p. Enuces ee | 9 Of Rangifer tarandus L. / 
| | s j-O cys Ovibos sp. wT. 2. 
; eee P.NOBHOrAANMANbHO-rAAMMaNbHbe OTAOKeHHA Mobos ae C: Ilene 
* =] TlepurasuHasbuble B nusoppax Enncea Croposo-lbiIpieBble o§ - por PA , 
= = ocaKH ¢ MpecHoBon- CleKTpbl TYHApoBoro ox Mapruajpuble o3bl y Kapayaa. 
we zs © Noh bavnch | HaXOAKH MucuTHOR THMa ¢ NpeobjlaLaHH- S2 | Qi, | Oropnorsaumanusie orzoxe- 
Rik : 2 ea pies ayupl: Astarte sp. a se ES "| ua na ormerkax 140—200 
| ma S (p. H. Bauxa) indet , €M 3J1aKOB, NowJbIHeli Ge H 
rs Bec poate indet., Mya sp. indet., a3HOTPaBbA HU T. a & 
) a Oo Saxicava arctica L. p Pp - I as 
. | 
| | S MopekuHe H 9CTyapHble OTMOKeHHA C 60- ; g 
m m Ad eaJIbHOH dbayHo: Balanus i : 9 ; 
7 | -2 oO tS ari slags Gyridant eee 80—100 m teppaca Cropono-mHBHEBEe et & k Ne: ern landic L 
ae ea ( ica Fines ‘| H. Tynrycxu, nepexpy- | cnekrpp TaexHoro =" | Qm, | Mecxa ¢ Cyprina islandica L., 
e o's P. ae ae » | Tas SbIPAHCKOM MOpeHOt THTIa 28 Zirphae crispata 
oS B jonune Exnces anmosun II] yannotimennoti S, 2 
o | 3] 8 Teppacbi e 
Cy Fa 
te : IIpHOpe2kHO-MopcKHe oTNO2xKeHHA Cc Marga-, 
a] + rites helicinum Ph., Macoma baltica L., OM IOBHOr JIALHaJIbHBIe 
ae Saxicava arctica L. (p. Typyxan, p. Exnceii) Teppachl npaBobepeKHBIX 
| a B qomMHe Enuces anmosun IV sagnoftimennoit MpHTOKOB Exuces CnoposBo-NblIbueBbie IIpHMuTuBHad :popma x MopckHe OT102%KeHHA C te 
= Teppacpl clekTpbI JecotyHypo- | Elephas primigenius 0 BbICOKOapKTHYCCKOA or : 
= |= ss [nAlMasIbHO-MOpCKHe OTIOKeHHA Boro Tuna c npeo6sa- | Blum., nepexoquaa Kk os Portlandia rearing ye? “ 
5 C BbICOKOapKTHYecKOH | c oOe2HeHHOM u 9BpH- janHHem Kyctapuuko- | Elephas trogontherii is ; Arca glacia “! I, ord e 
@ | = rayOoKoBoAHOH dbay- raJIMHOBOH (payHod: Curses nian eae BOH Oepesbt Zo 50% Pohl. z Qin, | crenata wai earia arctica 
as Hoi: Portlandia lenti- | Portlandia arctica Gr.,|. sleet ak Oneee HW TpaB = ars. 
ol = cula MO6ll., Astarte Macoma baltica L., P Ss 
} crenata Gr., Arca Saxicava arctica L., S 
S rs} glacialis Gr. (y Kpas mmockoropba) é 
= 5 (Exxceiickaa jenpec- s 
Als 3 CHa, HH30Bba Enuces) 5 
= ee = = 
te x o eS 
a | = a | « = | Cnoposo-nbibiesbie S 
| as st Mopckue oTsoxeHua c GopeambHon baynol: I naMasbHo-o3ep- a XX | cneKTpbl pasate 2. 
sax i = qui - 5 THMa c mpeoO.ia- 
=e o Balanus hameri Asc., Astarte montequi HbIe HW pmtoBnoraA-| &.& | Boro p 4 
o S caf Dill., Macoma calcarea Chemn. u gp. WHabuble oTrmo- | S o | AakHem Betula nana, 9 Qn Am10BHabHBIe MeCKH 
7 3 § (CamOyprekaa cKBaxKHHa HH30BbA Enncea, 2KeHHA te & | ObXH H TpaB. Muoro g 1 ¢C OCTaTKaMH JpeBeCHHH 
* 9 2 p. Typyxan). S = | MepeoTso*KeHHEIX Tpe- 9 
= 9 o. |B'nqommHe Exvces aJJ0BHaJIbHOOSepHble OcaqKH @ & | THYHEIX Me3030HCKHX 3 
ve) zS OpM 
sd iy: = is 
gs : 2d 
ee a. 2 B 9kcTparianvaslbHon Ba 
moan 6 npeoba anne 25 
° x lds wot Mopenuble CyriHHKH MH TeCKH 
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LEQHOLU 


C. A. APXHILOB 


K CTPATHrPA®HH YETBEPTHUHbIX OTJIOQKEHMU 
TIPHEHHWCEMCKOM YACTH 3ANMAQHO-CHBHPCKOM HH3MEHHOCTH 


(BACCEMH CPEXHErO TEYEHHA p. EHWCES) 
(ITpedcmaeazeno axademuxom H. M. Cmpaxoeeim 12 III 1957) 


Crparurpaduueckne mokpa3yelenusx, Kak UM HMKHAA rpanula anTponorena 
sallanHok CuOupu, npoBosatTca o6pl4HO no aHamoruu c PyccKoli paBHuHol mo nep- 
OMY MOCTIIMOWeHOBOMY YXYUUeHHIO KJIMMATA HM NOCeLYIOUleMy MHOrOKpaTHOMy 
epeOBaHHl0 JIe(HMKOBHL HM MexkeqHuKOBUE (7). Iro noHATHO Aa PyccKoli pas- 
MHbI, PC MeXKJICHAKOBbIe STIOXH XapakTepH3ylOTCA OoraTCTBOM Tel MOMIOOHBbIX 
IMPOKOJIMCTBeHHBIX (uiop. B SananHoh Cu6upu mpumMenenue MaseoKiuMaTuue- 
KOrO MpHHUMNa BCTpeyaer 3aTPYAHEHUA, TAK KaK B MEXKMOPEHHHIX OTMOXRKCHUAX 
ce @IOpbl NpeACTaBJIeHbI KOMMJIEKCOM BHOB YMepeHHO poxJaHOrO HIM XO- 


(OMHOTO KJIMMaTa IIPM MOJIHOM OTCYTCTBHH JIMIMIBbI, ny6a, BASa, JICULMHbI HT. J. 
> 7 12 


eee 

Kpome Toro, ojleeHeHua SanaqHol Cu6upu pa3sBuBaluCcb Ha (bone BeCbMa 
Hepru4uHblx LuddepeHunpoOBaHHbIX TIbIOOBbIX JBH2XKCHHM, Ha KOTOPble HaJIOXKU- 
Cb SBCTaTHYeCKHe HW H30CTaTHYeCKHe KoMeOaHHaA (1"). AkKTHBHOMY BO3JbIMaHHIO 
peqHe-Cu6upcKkoro Mockoropba c amnuuTygZoHw yo 800—1000 m 6biau nporu- 
ONOCTAaBJIeHb! 3HauNTeIbHbIe YO 2ZO0—300 m mporMOaHHa B CMeXXHEIX paHoHax 
Ipuenucelickoh u TalimpipcKol fenpeccni. Textonuyeckve JBYxKeHHA, Ha 
oHe OOWero MOXoMOAaHHA KHMaTa, CNOCOOCTBOBaJIM OJleqeHeHHIO rop. OxH 
<€ BbISbIBAJIH OOWIMpHble Oopeasibuble TpaHcrpeccun. 

Ilpenmaraemaa crpaTurpaduyeckand CXeMa YeTBeEPTHUHbIX OTJIOKeHHH M0- 
TpoeHa C YYETOM BbILeH3JIO%KeHHEIX OCOOeHHOcTeH aHTpONOreHoBOH MCTOpHH 
puMenuteibHO kK IIpwenucelickof actu SamagHo-CuOupcKoH Hu3MeH- 
OCTH HM B COOTBETCTBHU Cc Mpeqomkenuamu B. V1. Tpomopa (?, *), no crpatu- 
pacbwuecKkKoH HOMeHKaType YeTBepTH4HOrO TepHosa. 

20- HW HMKHEMJIeHCTOMeHOBbIe OTMORKEHUA IPUypOueHbl K APeCBHUM IPO3HOH- 
O-TEKTOHHYECKUM JenmpeccuAM. SomsmelcTOWeHOBble OcaqKU MpesxcraBsenb! 10O— 
0-merpoBolt Tome auluHOBMasIbHbIX TasleYHHKOB WM MeCKOB, COep2Kalllux Oowb- 
0€ KOJIMYCCTBO IpOLyKTOB paspylieHud TpamnoBElx mopox Cpesue-CuOupcKo- 
Q mmockoropba. HukuenvelicroueHosble nopozbl B Npesenax EnucelicKoi 
elIpeCCHH CJIOKEHLI MpeAMOMORKUTebHO MOPCKHMM TOHKOOTMYYCHHBIMA CJON- 
ThIMH TIMHaMH C H3BeCTKOBHCTbIMA KOHKPelMAMM, MOLLHOCTHIO Zo 50—60 mo. 
sBepX MO paspesy OHH MepeXoAT B TreHeTH4ueCKM CBASaHHyIO C HuMH 40—60- 
eTPOBY1O Mauky TMepeMexalollHxCA MeCKOB, CYTIMHKOB HM TINH TYPyXaHCKOrO 
OPH30HTa, H3 KOTOPbIX MpOMCXOZAT OGJOMKH MOpCKOH dayHbI, B TOM 4NCIE 
jalanus sp. indet., Saxicava arctica (L.) (onpegenenue C. JI. Tpouuxoro). 

Ilo sanagqHbim orporam Cpefue-Cu6upckoro MIOcKoropbA OMNCaHHbIe OCaKH 
aMemjaioTrca 20—30-mMerpoBol Tose aJIIOBMAaJIbHbIX MNe€CKOB, TaJledHAKOB 
riuu. Onn 3anerator 3ecb Ha orMeTKax 180—200 m, a B o6actu Enucelticxon 
elpeccuu onylulenst yo Munyc 200—220 m. Takum oOpa3om, Ha rpaHule u 

MepBoH MOMOBMHE aHTpoloreHa yCTaHaBJIMBaloTCA KPyMHbie TuddepexuWupo- 
aHHble TeKTOHHYeCKHe JBHXKeHHA. 
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DonsmelicrTOUeHOBble OCaKH, MO-BHAMMOMY, COMOCTaBHMbI C HH2KHHM JOVe- 
HHKOBbIM KOMIMJICKCOM, a HWKHeMeHCrOlleHOBble MH TYpyXaHCkue — C paHHe- 
yeTBepTHYHOM MOpCKOll Tpaxcrpeccuel, BbIeneHHOH B. H. CaKcom B Coperckon 
Apxruxe (°, 4). Ha nmxxuii nueficroleH NpHxosuTCA M BeCbMa MpoOsleMaTHt- 
Hoe ApepHee ouefeneHue. OHaKO pe3KHX KJIMMATHYeCKUX KOMeOaHHH B [oca- 
MapOBCKOe BpeMA He YCTAHABJIMBAeTCA, O YeM CBUAETEIbCTBYeT FOCMOACTBO MO- 
CTeMeHHO OOCHAIOM[MXCA BBePX MO paspe3y CMOPOBO-MbIJIbIeBLIX CH€KTPOB OT 
TaexKHOrO JO TYHApoBoro Tuna (’,’”) WM TenmOMOOMBbIX MJIEKONMTAIOWLUX: Ele- 
phas wiisti M. Pawl., Rhinoceros mercki Jaeg., Equus aff. sussenbornensis 
Wisti u gp. (@accelin pp. Anrappt u Bustos) (°). [losromy mopenonoxooupie 
OTJOXKeHHA B TOME HuKHeErO MelcTOWeHa WIM BOBCe HeJeMHHKOBOTO Mpo- 
HCXOKMCHHA WIM, ObITb MOXKET, OTBeUAIOT CAMOH MepBOM CTaHH MAaKCHMaJIb~ 
HOFO OjleeHeHHA. 

K cpemuHemy MulelicrolleHy OTHOCATCA Be CTayMM MAaKCHMaJIbHOTO Ovleje- 
HeHMA M paseIsiOWlMH ux MHTepcTaqvan. TnalwanbHbiit KOMIVIeKC CaMOro: 
KPyHHOrO CaMapOBCKOrO OvleqeHeHUA MipexcraBied 35—45-merpoBoh TovuleH 
BaJIYHHbIX CYTJIMHKOB, CyMecel, rayleUHHKOB HT. Jl., OOsalaloulux MOBCeMeCTHBIM 
B IIpuenuceltickoli uacru SanagHol CuOupu noujayqHbiM pacimpocrpaHeHHeM. 

Meccopcko-caM6yprckHe MHTpOCcTalMasbHble MWeCuaHO-rvIMHMCTbIe OCaKH, 
mMomHoctho oT 10—15 yo 35—40 M, pacnpocTpaHeHbI B Mpesleiax 9PO3HOHHO- 
TEKTOHHUCCKHX Jlelpeccuii HM MpeCTaBJIeHbI aJIIOBUasIbHO-O3ePHbIMH OOpa3so- 
BaHUAMH, (PalluasIbHO 3aMelllalollMMUcA K CeBepy SanayHon Cu6upH MOpCKHMK 
nopogzamu. IlocnemHue cofepxat, no C. JI. Tpouukomy, Oopeambuylo dayHy: 
Balanus hameri Asc., Astarte montequi Dill., Macoma calcarea Chemn., 
Striata leach, Proplamussium greenlandicum (Sow.) f. major, Macoma 
baltica (L.) up. (Cam6yprekaa cKBaxkuHa, OaccelitH p. Aramp). Koxntu- 
HeHTaJIbHbIe OTJOKeHUA XapakTepusyroTtca (no E. B. Kopenesok) smeco- 
TYHApOBOH paCTHTebHOCTbIO, MpecTaBJIeHHOH KYyCTapHHKaMH U TpaBaMy, 
(0 69%) u cnopamu (qo 21%). pesecunie CocTOsAT M3 COCHEI, OJIbXH, HBBI; Oepesa 
mpeycraBieHa KycrapHukoBon cdopmot (Betula nana).; 

TasoBcKad CTaMA MAKCHMaJIbHOTO OJleeHeHHA PasBUBalacb CHHXPOHHO CaH- 
uyrOBCKOH TpaHcrpeccuu (*), ABIAIOMelHCA NpOMOMKeEHHeM BO BPeMeHH HU JlasIb- 
HeliluHMM pacilMpenueM K IOry MeccoBcKO-cam6ypreKoro Gaccelina. Hacrynmenue 
MOPS ObIIO OOYCOBJIEHO B OCHOBHOM TEKTOHHYeCKUMU MpornOanuamu II puenn- 
celickol uactu Sanaznon Cu6upu (1, *°, 4). DaauuanbHo-mopcKue ormoxKeHun 
IIpeACTaBJICHbI TEMHO-CePbIMH OCKOJIbYaTO-leOHeEBATHIMH CYIIMHKAaMH VW TIMHaMy 
CO SHAUHTeCJIbHBIM COJepKaHveM paBusA, Taek HM BaslyHOB. OHM COJepxKaT BBI- 
coKo-apKTuyeckylo (payuy: Portlandia lenticula MOdll., Arca glacialis Gray, 
Astarte crenata Gray u T. 4. (ompegzenenua C. JI. Tpouuxoro). 

B cropony CpefxHe-Cu6upckoro miocKoropba HaGmogaeTca OGetHeHNe BUIO: 
Boro cocTaBa ayHbl HM BbITeCHEHHe ee KOCMOMOJIMTHYeCKHM BUOM Saxicave 
arctica L. B Tom xe HanpaBneHHu yBeMUMBAaeTCA KOJIMUECTBO OOJOMOUHOT( 
MaTepHasla WM MpoucxoLuT dalinabubli Mepexol K cyOa2pasmbHoM Mopene. 

Ocayku perpeccuBHOM (basbl CaHUYrOBCKOrO MOPS MpescTaBeHbI MecKaMI 
C MpOCJIOAMM TasIeqHUKOB, COfep%kallux, no onpefenenuio M. A. Jlapposoi 
u B.B. Baosuna, dayny: Margarites helicanus Phipps., Trophonopsis clathra 
tum L., Astarte montequi Dillw., Macoma baltica Gray, Saxicava arctica L 
B yonune Enuces kK sTOMy BpeMeHu oTHOCHTCH cbopmMupoBanue IV unaynon 
MeHHOH Teppacut. 

BepxuemeHcCTOlweHoBbI BeK HaUMHaeTCA TelJIbIM Ka3aHIeBCKUM MexkseD 
HHKOBbeM C Pa3sBHTHeM B Ipesewax MCCeEOBaHHOrO paliona, MO COpOBO-MbIWE 
WeBbIM TaHHbIM E. B. Kopenesois, TemHoxsBolinoli raiiru. Mopcxue necuaupie ke 
SaHWeBCKHe OCaKH COfepxKaT TenmomoOuByio dayHy: Balanus hameri Asc. 
Cyrtoriajenisseae Sachs., Cyprina islandica L. u yp. (C. JI. Tpounxuit) — u sane 
TaloT C pe3KHM pPa3MbIBOM Ha CaH4yroBcKux moposax. MocmeqHee, 10-BAUMOMY 
ykasblBaeT Ha MPOABeHHe TeKTOHMYeCKUX JBMXKCHHH Ha rpaHule BepxHer 
M cpeHero _limelicrolena HM MOXKeT ObITb Ha CaMOCTOSTeMbHBIM XapaKTe 
Ka3aHUeBCKOH TpaHcrpeccun. 
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Sip AHCKOe ONeeHeHHe B OacceliHe p. Typyxana u no Euuceo (Anryruxa — 
drapka) (~uKkcupyetca Mo HaM4MIO CBexKero XOMMUCTO-rpALOBOFO pembeda, C10- 
KeHHOrO 30—35-MeTpoBol ToMMeli CAOBMOrMALMAIbHO-TAAUMANbHBIX TeCKOB, 
“aJICUHUKOB U BaJIYHHbIX cymeceH. Bmecre c Tem, B HH30BbAX Enuces, B Tove 
sbIPAHCKUX OTOXKeHHH in situ Berpeyaerca cpayna: Astarte (?) sp. indet., Mya? 
sp. indet., Saxicava arctica L. u tT. 2. —u Mectamu Hadm0,aloTca CoBepueHHO 
1OCTeMeHHbIe MepexoJbl B MOPCKue Ka3aHitepckue ocagku. Ilostromy HeojHO- 
KpaTHble BbICKasbiBaHud B. H. Caxca (*") o cymecrBoBaHnu raialManbHo- 
MOPCKUX OOpas0BaHHM STOO BpeMeHH 3aCJY2KUBAIOT JaibHelwe©ro u3yyeHuA. 

B mosfHe-MocmeeqHUKOBOe BpeMA B AouHe Exnucea u ero mpuToKoB cop- 
wupyrorcs Il u I nagnolimenupie Te ppacix. canku MocmeqHUXx COsepxXaT CnopoBo- 
AbIJIbILEBLIe CIIEKTPHI JIECOTYHAPOBC TO H TYH)POBOFO THMOB C Cofep2%KaHveM MbWWIb- 
bl WpeBecubIx nopoy or & 0 65% . O70 Sbiy CBASAHO C COXPAHCHHEM JIbOB B To- 
pax, H B WaCTHOCTH C CapTaHCKOM crajiueli 3bIPAHCKOrO OmeseHenua. Bepxuuii 
MleHCTOMeH XapakTepH3YeTCA M@MOHTOBBIM KOMMeKcomM dayup!: Elephas pri- 
migenius Blum., Rangifer tarandus, Ovibos sp. ur. a. (onpenenenne 9. A. Bau- 
reureliM), a Tak2xKe MasleOHTOMOrM4YeCKHMH HaxosKamu crosHKH AdouTOBOl 
ropbl (*) mpuMenuTembHO Ko II u | Haqnoimennpmm Teppacam Enuces. | 

K romoleHy OTHOCATCA OCaKH NOMMeHHBIX Teppac peK, TOpdAHUKU BOJO- 
pasesOB, KYPYMHUKH, Kapbl MH CH@KHUKH B ropax. HaGmosaerca 3HauuTeb- 
HOe MOTeMMeHHe KJIMMAaTa, MPOLBMxKeHHe JIECOB K CeBepy HM BbIMMpaHHe MaMOH- 
TOBOH dayHbl. 


Tlocrynusto0 
LIP 1957 


HWMTMPOBAHHAA JIMTEPATYPA 


1C. A. Apxumos, B.A. 3y6axos, WO. A. Jlappymuu, AH, 112, N 1 
(1957). * B.W.[ pomos, Tp. Wucr. reonor. nayk AH CCCP, s. 64 (1948). * B.W.T p o- 
MOB, 1€3. JOKJ. COBEN. NO paspaboTKke yHHPULMpOBaHHON CTpaTurpatpuyecKOH WiKaJIbl TpeTHU- 
HBIX OTMOmeHHH KppimcKo-Kapkascxonw o6mactu, 1955. 47. ©. JliyHrepcrayseu, 
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HBIX CTpaTurpaduyeckux cxem (ceKI. yeTBepTHuH. reom.), 1956. 
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TEOJOLH A 


3. A. )KYPABJIEBA 


© BO3PACTE MOAKPACHOUBETHOM CBUTbI HW)KHErO KEMBPHS 
pp. OJIEKMbI HW JIEHbI 


(ITpedcmaeaeno axademuxom H. C. Mamcxum 23 IV 1957) 


Visyuenue KemOpulickux orsoxkenul Bocrounoh CuOupu B MocmeqHue Toph 
O3HAMCHOBAJIOCb 3HAUHTeIbHbIMM ycnexamu. Ecum elite HeqaBHO JIeHCKHe U3Be- 
CTHAKM CUHTAIHCb 0 NpeuMylecTBy cpesHeKemOpulicxumu (,"",°), To mocmen- 
Hue paoorel He TOJIbKO JOKa3asIM HWDKHCKEMOPHHCKHH BOSpacT UX OOJIbIeH YacTu, 
HO WM OOOCHOBAaJIM BbIeeHHe JIGHCKOTO Apyca C ero 30HAJIbHbIM paCuJIeHeHHeM 
(7°,14). [Ipu 9Tom Obiio WoKa3aHo B psje MECT TpaHCcrpeCccHBHOe 3aleraHe BEPXO- | 
JIGHCKUX KPa@CHOIUBeTOB Ha JICHCKHX U3BeCTHAKaX (* *), YTO BOOOMLE NOCTAaBHIIO | 
MO], COMHEHHE CYILECTBOBAHHE B NPHJIeCHCKON MOMOCe OTMORKeHMH CpeHero KeM6- | 
pua (?). Ognako paspellienue 3TOrO BOMpOca HAaTaJIKMBaJIOCb Ha MaJIeOHTOJIOrH- 
YeCKy!0 HeOXapaKTepH30BaHHOCTb BepXHelt UaCTH JIEHCKHX H3BeCTHAKOB. Muxo- 
THe aBTOPbl OTMeYaIH MOCTeMeHHOCTh epexofla KapOOHATHBIX OTJIOXKeHHH | 
KeMOpHA B KpaCHOlBerbl BepxXoweHa HM Ha OCHOBaHHH STOFO Mauky HeMBIX 
JOJIOMUTOB WH M3BeCTHAKOB BbIJeIHIH B MOAKpaCHOUBeTHy!O WIM NepexoxHylo 


CBUTY, KOTOPpOH HH MpuNHcbIBaICA YcCNOBHO CpeHeKeMOPHHCKHH BO3pact | 
(t4 5 iP) 


te SJE oe) 

VutTepecuble pe3yJIbTaTbl, pelliaiollve 3TOT BOMpoc, yamocb NOMyINTb B 
1953 r. B OaccelHe p. Onexmpt u B 1954 r. no p. JleHe, rme BnepBble Obiia ycra- | 
HOBJIeHa HOLKpacHoulBetTHad cBuTa. B Hw2KHeM TeYeHHUM p. OmeKMbI CHH3Y BBepxX | 
OOHaKaloTca: | 


l1,OnekMuuHckaax cButTa. Kopwunespie, oO6b4HO MATHHCTHIE, | 
cpeqHe- HW TOJICTONIMTYATbIe H3BeECTHAKH C HePOBHOH MOBePXHOCTbIO Ha-l 
oh (01120: 6: CE eens eee a SS ee eee 


Muorouncaennple ocratku: Bergeroniaspis ornatus Lerm., Solenopleu-\ 
rella bella Lerm., Bergeroniellus divergens Lerm., Kutorgina lenaica Lerm.} 
(onpeyenenua H. B. Iloxposcxoit). 


2. 4apceKxasa cBura. B ocuopanuu cBuTbl 3ameraer Opekuusa, cocros-| 
laa W3 OOJIOMKOB KapOoHaTHEIxX Nopox, 20 mM. SaTem uyer mepecmanBanne} 
CBETJIO-CepbIX, TOHKO3CPHUCTHIX, KPaluaTbIX, CPYCTKOBbIX M3BeCTHAKOB, MAT- 
HMCTHIX JOJOMMTH3HPOBaHHbIX U38BeECTHAKOB UH CBETJIbIX, MeIMTOMOPDHEIX, | 
HMHOra BOJOPOCeBbIX JIOJIOMHTOB ........... cin See er oe ae 

B MATHMCTBIX H3BeCTHAKaX OOHapyxeHb!: Namanoia namanensis Lerm.,'f 
age sp., Bathynotus namanensis Lerm., Kutorgina pauciornatak 
erm. 


3. TlomakpacuouBetuaa cBura. Ilepecnaupanne pasHooopa3-! 
HbIX H3BeCTHAKOB HM OJIOMMTOB, aHAJIOTHUHIX ONMCaHHBIM B 4apcKOlil 
CBW Ten. tec te + tire ccee a eee APRN TR en oe seseeee s+ 40—60 ME 

B uwkHeli uacTH STO CBHTbI B KOPHUHEBATO-CepbIX, HEOMHOPOMHbIX U3BexI 
CTHAKaX, B 5 KM HuxKe ycTbA p. Uapbl HB ycTbe p. OneKMbI, yyalocb coOparTEk 
Namanoia namanensis Lerm., Bathynotus namanensis Lerm. (onpenenenuel 
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H. B. Iloxposcxott). B cpeaueli uacru cBuTbl, B CBeTJIO-CepbIX, HeEOJHOPORHbIX 
W3BeCTHAKAX Ha Jlene Operac Oblwin Halijenbl Parapoliella sulcata N. Tschern., 
Parapoliella obrutchevi (Lerm.); nporus 4. Xappsaax — Parapoliella obru- 
tchevi (Lerm.), Parapoliella sulcata N. Tchern., Pseudoeteraspis angarensis 
N. Tshern., Parapoliella sp., Pseudoeteraspis sp., a u3 HanOomee BbICOKHXx 
POpH30HTOB TOTO »%Xe OOHaxKeHun Namanoia namanensis Lerm., Bathynotus 
namanensis Lerm., Kutorgina sp. (ompegenenua JI. H. Penuuoii). 

Ha nloxkpacHolperHyi0 CBHTY BO BCeX STHX paspesax, NO aHHbIM sAKyT- 
CKAX TeOJIOOB, COriacHO HaJleraloT KPaCHOIBeTHbIe OTMOXKeHUA BepXHEFO Kem- 
Opus. 

YkasanHble HaXOJKH H3 NOXKpacHolBerHoli cBuTsr pp. Onexmsr nu Jlexpi 
TOUHO JaTHpyioT ee Bospacr. CoOpanuble 3eCb TPHOONTHI XapaKTepHBI WA 
30Hb! Pseudoeteraspis — Parapoliella — Namanoia Keremenckoro ropu30HtTa 
(*°), Olarojapsa eMy He OCTaeTCH COMHEHUA B H2KHEKeMOphiicKOM BospacTe TOJ- 
KpacHollBetHouw cBuTbl. II[pu stom Bcrpevenuble B Heli OpraHMuecKue OCTaTKH 
He JaloT OCHOBaHHH MWA paseseHuA YapCKOH H NOAKpacHolBerHou cBur. TpyzHO 
UX pa3JeUTb U 10 AMTOMOTHYeCKOMy CocTaBy. O6e CBHTHI CIOXKeHbI MepecianBa- 
HM€M CepbIX, KOPHYHEBBIX, CYCTKOBbIX H NATHHCTHIX, pexke acbaHHTOBbIX, TOH- 
KO3€PHUCTHIX BOMOPOCIEBbIX H3BECTHAKOB WM CBETJIO-CepbIX MeHTOMOPDHEIX JO- 
JoMuTOB. B cusy OnM30cTH COcTaBa CBUT rpaHully MEY HUMH MpoBecTH TpyLHO. 
HM. M. Apxanrenpexaa u M. H. Jluraunop 3a nwxKHIOW rpaHully Mo_Kpacuo- 
UBeTHOM CBUTbI yCJIOBHO IPHHHMaJIH KPOBJIO NMadkH KOPHUHEBATO-CepbIxX NATHH- 

CTbIX H3BeECTHAKOB, B KOTOPBIX HMM ObIIM HalifenbI! octaTKu Bergeroniel- 
lus divergens Lerm. Tlocaexyioujmme reonoru B YapcKOH cBuTe dayHbI He 
HaXOQMWJIM MW MpOBORWIM HYXKHIOIO TpaHvy NOLKpaCHOUBeTHOM CBHUTbI NO MAT- 
HMCTBIM W3BECTHAKAM, KOTOPbIe€, OHAKO, pa3BUTbl MO BCeMYy paspesy oObe- 
MX CBHT. 

Ha cepepo-BocrouHolt okpavuHe IlatomcKoro Haropba aHasloru MepexoqHol 
CBHTbI BbIJeleHbl B yTece Xojap (°), rye HaOmofaeTcA cwuemylomlui paspes 
(CHM3y BBepX): 


l.OnexkMuHCKaAA cCBUuUTAa. TeMHO-cepble H KOpHuHeBaTO-cepEle, 
MATHUCTEIC, TOHKOSEPHHCTHIC USBECTHAKH ......-..-.2.5+5-- 120—180 m 


2. Uapcekxasa cBurta. Bpexuna, cocrosljad v3 OCTpOYroJIbHbIx 06- 
JIOMKOB KapOOHaTHEIX TOPOL, pasJIMYHOM BeJIMYHHbI, CLLEMCHTHPOBaHHbIX TEMHO- 
CepbIM H3BeCTHAKOM. Bpekuna COepxKUT MPOCIIOM H JIMH3bI TEMHO-CepbIX, TOH- 
KOS€PHHCTHIX VM3BeCTHAKOB C HEPOBHOH MOBePXHOCTbIO........ .. 150 

B oguoli u3 mHH3 B 20—25 Mm or MOJOLIBHI BepXHeJIEHCKOM CBUTLI BCTPpedeHbI 
octatku Namanoia sp. (ompegenenue JI. H. Pennuoii). 

Kak BuHO H3 OMMCaHHOrO pa3pesa, 3feCb BbIXOAAT HE aHaslOrM Tepexoy- 
HOH CBUTbI CpesqwekeMOpHiicKoro Bospacta, Kak cuntanu IO. I]. VBeucen u 
C. A. CaslyH, B MOposbl OJIEKMHHCKOM CBHTbI M XapakTepHble JIA HH30B YapCcKon 
CBHTbI OpeKYMH, HMeIOMIMe 3eCb 3HAYHTeJIbHYIO MOLIHOCTD. 

O xapakTepe KOHTaKTa YapCKOli HM BepXOJIEHCKOM CBUT B 3TOM OOHaKeHHu 
CyJMTb TPYMHO U3-3a NWOxoH OOHaxKeHHOCTH. B cMexHEIX paspesax no p. Uape 
BepXHHH KeMOpuii 3aeraeT Ha Pas/IMUHbIX TOPH3OHTAX YapcKOH cBUuTHI. Ha mpa- 
BoM Gepery p. Uappr Bpite noc. Vexypyax BepxXHeKeMOpulickue OTIOAKeHUA TMepe- 
KpbIBaloT epexoguyro cauty A. A. Apcenbepa u E. A. Heuaesoli. B o6naxkenun, 
pacnomoxkeHHOM Ha MpaBoM Gepery B 5S KM Bplllle p. Typky4aH, BepXxHe- 

eHCKHE MOpOsb soxKaTcA Ha Opekunio (MouHocTb 100 M), ananormunyio™ 
omucaHHolt B yrece Xogap. V3 muH3bl U3BeCTHAKOB B BepXHeH YacTH OpeK- 
uuu coOpanbl ocrarKku Pseudoeteraspis sp. (ompegenenue H. B. Iloxpos- 
CKoH). 

B 4 xm uuxe p. Typky4aH KpaCHOUBerbl NepeKpbiBaloT Oovlee BbICOKHe To- 
PH30HTbI YapCKOli CBUTbI — TeMHO-Cepble, KPHCTasIMYeCcKue, OHTYMMHOSHbIE 
vsBectHakn (100—150 m), sameraroulve Bbilie Opekunu. B 3TOM OOHaKeHHU Ha- 
Om0faeTCA pesKad CMeHa TEMHO-CepbIX H3BCCTHAKOB YaPCKOH CBHTbI KPaCHO- 
IBeTHBIMH TOposaMu BepXHero KeMOpHA. 
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TIpupegenubie (akTb! MOSBO/IAIOT IPHUTH K BbIBOAY O HeCOriacHOM HaJieraHuu 
BepXHeKeMOPHMCKUX OTOXKeHHH Ha HMAKHeKeMOpHlickMe MH, TeM CaMbIM, MOZ- 
TBepAUTb TOUKy speHus (°,’ °) o perHOHasIbHOM MepepbiBe B OCHOBAaHMU BepXHeTO 
KeMOpHA, Sasleratoulero B OOJIbINHHCTBe paspesoB OacceMHa cpefHero TeYeHHA 
p. Jlenbl mpaMo Ha HWKHeKeMOpHHCKUX TOMMAaX. 


Tloctynuo 
19 TV "19957 
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PEO/JIOLH Al 


r. A. KPbIMPOJIbIL u H. H. TASHXHH 


HOBbIE MATEPHAJIbI K CTPATHPPA®HH FOPCKHX OTJIOQKEHUM 
BUJHONCKOW CHHEKJIA3bI 


(IIpedcmaeaexno axademuxom H. C. Wamcxum 16 IV 1957) 


B Hacrosilllee BpeMA HaKOMMJICA OOMJbHbI mM pa3sHOCTOpoHHHH MaTepnau 
O IOPCKHX OTJIOXKeHHAX, WIHPOKO pacmMpocTrpaHeHHbIX B BOCTOUHOM uacTH Cu- 
OupcKkoH naTpopMbI, H B TOM uMCce B BumtolicKol cuHeKiuse. YcraHoBvex 
BO3PaCT OTIEIbHbIX UX NOMpaseseHHH, YTOUHeEH TeHesHC OCaKOB HM BbIABJeHa 
Masleoreorpapuyeckad OOCTaHOBKa IOpCKOrO BpeMeHH. OgHako Muorue uccaeo- 
BaTeJIM 3aTPYAHAIOTCA OObACHUTH IIPHCYTCTBHE BepXHeaaJIEHCKHX MOPCKHX OT- 
JIOXKeHHH B toro-3anasHou uacTH BusmolcKol CHHeKJIM3bI, a HMeHHO Ha p. Busmioli 
bile noc. Cyutap (?,?). Hamwune 3gecb nocmeqHUX OCHOBbIBaIOCb Ha HaXolKe 
A. T. Pxxoncunuxkum B 1913 r. ammMonutos, ompegenenupix A. IT. Tlapnoppim Kak 
Harpoceras (=Ludwigia) murchisonae Sow. Crparurpaduyeckoe nojoxkenne 
3TOrO BHJa COMHEHHH HE BBIZbIBaJIO, HO MPOBePHTb MpaBHJIbHOCTL OMpeleeHuA 
AMMOHHTOB JOvIroe BpeMA He YlaBaJlOCb (OHM JIMWb HeaBHO Oblwiu OOHAapy2XKeHbl 
B Mysee Mockoscxkoro reojoropa3sBelouHoro MHCcTHTyTa). HeogqHoKpaTuple m0- 
ibITKH MOBTOPHTb HaXOAKY aAMMOHHTOB B OOHaKeHHH, yKa3aHHom A. I. Pxxon- 
CHHIKHM, Take He JaBasIH HHKaKHX pe3sylbTaToB. TombKo merom 1956 r. 
H. H. Ta3uxuny yamocb BCTpeTHTb 3feCb KOHKpellMi0 C aMMoHHTaMH. M3yue- 
Hue TeX HM Apyrux (opm, npou3sBeyenHoel. 1. Kpbimrombl, io3B0IMI0 aBTOpaM 
YTOUHHTb BONpOc O BO3pacTe MOPCKHX IOPCKHX OTJOKeHHE, PasBUTHIX B CyH- 
TapcKou u3iyuuHe p. Busmon. 

VMutrepecytoulee Hac oOHaxKenue (°) pacnooxKeHoO Ha peBoM Oepery p. Bu- 
JOH HuwKe ycrba p. Uasrup, B 45—50 km Bpillle noc. CyHTap, H TAHeETCA NpH- 
MepHo Ha 2 kM. V3 qHepuuKop A. I. PxoncHHuKOrO BUAHO, YTO AMMOHHTHI 
ObIIM OGHapy2KeHbl UM B BepXHel (MO TeYeHHIO) TpeTH OOHAXKeHHA, HOBbIe %Xe 
cOopbl mpoucxoqaT u3 ero HuxkHel TpeTu. IIpu conocraBjesuu HaxO,oK 
OKa3aJIOCb, 4TO CON, BKIOUaIOlNe coOpaHuble H. H. Ta3uxuubim opMpt, sase- 
rator Ha 10—11 m crparurpaduyeckn BbIille Cl0eB, OTKYLa MpousBeeHbl COopbl 
A. I. Pxxoncunikun. 

AMMOHUTHI, JocraBsleHHble H. H. Ta3uxuuHbiM, NpHHaviekaT K TOapcKoMy 
pony Dactylioceras 1B OombutuHcTBe K Buy D. gracile (Simps.), Koropbit ye 
PaHee Obl OMMCaH H3 CeBepO-BOCTOYHOM uacTH CHHeKIH3bI C p. Tiour (*). Uacrb 
9K3CMIVIAPOB, OTJIMUAIOWMXCA MeHbINeH OObeMJIEMOCTbIO OOGPOTOB, HECKOJIbKO 
MeHbIUIeH CaBJICHHOCTbIO HX B CIIMHHO-OPIOWHOM HalipaBJIeHHH HU, rlaBHoe, mpe- 
O6alaHHeM OMMHOUHBIX, HeBCTBALLUXCA peOep, LouKHA ObITb BbIMeIeHa B HO- 
Bbili Bu. Ero MbI mpedviaraem Ha3BaTb Dactylioceras suntarense Krimh. 

OsHaKkomaenue c opuruuanamu A. I. P2xxoncnul{koro yOexaeT, UTO OHM HE 
mpuHaqiexkat K poly Ludwigia Bayle, ormmuascb Oomee y3KHM CeyeHHeM 060- 
POTOB, MeHee OGOCOO/eHHOM BeHTpaJIbHOM CTOPpOHOH WM MeHee pe3KHM H3rHOOM 
peOep Ha GoKOBbIX CTropoHax. OTH (opMbI OKasaIMCb OM3KUMH K aMMOHHTAaM, 
OMuCaHHbIM Kak Pseudolioceras Buckm. M. Mouecrtee (*), HONyCKaBLUHM BO3MOx- 
HOCTb BbIeIeHHA UX B HOBbIt pox. Or Pseudolioceras Buckm. 3TH aMMonuUTDI 
oTmMYaIOTCA OOlee Y3KHMH H MHOPOUNCJIEHHIMH, CHJIbHee H3OrHYTLIMH peOpaMyH, 
6omee HU3KHM KHJIeEM M HeCKOJIbKO OOJIblleH H3pe3aHHOCTbIO MeperoposouHon 
nunnu. Bueutne onu CXosHubI uc WpescraButreiamu poya Leioceras Hyatt., umero- 
IMM HeMHOrO Oovlee LIMpOKHH MyMOK, Goslee YaCTHIe, CHJIbHee H3OrHYyTbIe peOpa, 


9 3akas 1854 ae 


a TlaBHOe, JIMLIeHHbIMH MeperoposxKH B OCHOBaHHA Ku. Orcioga culeqyer, 4TO 
Hall BHIOLICKNe HM CXOMHbIe (PpanllysckKue, a TaKxe HeKOTOpble db3acckue (*) 
aAMMOHHTbI JOJDKHbI ObITb BbIesIeHbI B HOBBI pod. 


Osperleioceras Krim Molz gem imo 


Tun poga— Pseudolioceras beauliziensis Monestier ((’), p. 30, pl. I, 
fig. 1, pl. IV, fig. 28); Bepxuuit roap 1oro-sanayquoH Ppanuuu. PaxoBuna ymso- 
UleHHad C eBa BHIMYKJIbIMH OOKOBbIMH CTOPOHaMH, KOTOpPble paBHOMePHO Tlepe- 
XOAAT B Y3KYI0 OpIOWIHy!O MOBepXHOCTb, CHaO*AeHHYIO HU3KUM KuveM. Ilonoct 
KWJIA B Wpekewax BOSLYWIHbIX KaMep OTJeIAeTCA MeperoposKOu OT MOOCTH pa- 
KOBHHbI. OOoporsl BbICOKHe, 3HAYHTEMbHO OObeMIIONIMe, WYMOK MOBOJbHO Y3KHi, 
MeIKUli, HMeer crynmeH¥aToe crpoeHue. Cia6o cepmoBHyHO M30rHyTble peOpa 
COJIMKalOTCH HIN MOMapHo CoeAMHAIOTCA B HuKHeH uacTH. Ileperopofxoyunan sn- 
HUA COCTOHT H3 3HAUMTEIbHO PaCUJIeHeHHbIX 9leMeHTOB. Hapy2kHoe ceqo rily- 
60KO pa3BOeHHOe, NepBad OoKOBaA JIOMaCTb He TOJbKO 3aMeTHO JWIMHHEee, HO 
WM Wupe cuonamtbHOH somacrH. 

PacnpocTpanHeuH ue: cpequnit u BepxHu Toap SanazHoh Esponpi 
u Bocrounoh Cu6upu. 

Bumolickue mpefcrapuTenu 9TOrO powa Ha3BaHbI Hamu Osperleioceras 
viluiense Krimh. 

Hosble HaxOAKH AMMOHHMTOB HM NMepeompesemeHHe MpexXHHX COOPOB BHOCAT 
HeEKOTOPbI€ H3MeCHEHHA B MMeWLUMeCA MpeACTaBJIeHHA O IOPCKHX OTJOMRKeHHAX 
Buuwolickol cuHekiusbl. M3pecrHo, uro MopcKue lopcKHe OCaKH B CHHEKJIH3e 
MOXKHO NOLpa3siewuTb Ha TpH Topu30Hta (? °): HuwKHUM c Myophoria, Har- 
pax WH Ap., OTHOCAIMMHCA K CpefHemMy sleHacy; cpeqHuH, HasBaHHb C. C. Ky3ne- 
ToBbIM (°) m0 OOMAMIO COOTBETCTBYIOUINX CPOpM OeJIeMHHTO-JIeLOBbIMH CJIOAMH 
HM OMMpeleABLIMHCA KaK BepXHHH JleHac, H BepXHHH — BepxXHeaaJIeHCKHH C 
Eumorphotis lenaensis (Lah.). [Ipucyrersue BepxHeaameHckoro TopuH30HTa 
Ha p. Bumtoh ompelesmamocb TOMbKO 10 aMMOHHTaM, HalifeHHbim A. IT. Pxxon- 
CHHUKHM, TIpHueM ToCweqHHUe ACCOMMMPOBAIHCh 3eCb C MwacTuHuaTOmKabep- 
HbIMH OeJIEMHHTO-JIeHOBbIX cCul0eB. HexkotopbiM aBTopaM (') 93TO Ka3aJIOCcb 
CTPaHHbIM HM IIpHHYy*KaslO UX MOBLICHTb BePXHHH BO3pacTHOH Mpeem OeseMHUTO- 
JI@QOBbIX COeB Ha p. Busou NO HH30B CpeHel IOpbi BKJIIOUNTeJIbHO. 

Hopsble MaTepHasibl NO3BOJIAIOT CUHTATb YCTAHOBJICHHbIM, YTO BCe H3BECTHHIE 
HaXOJKH AMMOHHTOB, CileaHHble B OeNeMHHTO-JeOBbIX cmoAsx BustoncKon | 
CHHEKJIM3bI, CBHeTeJIbCTBYIOT 06 HX TOapCKOM Bo3pactTe. OrmajlaeT OCHOBaHHE } 
WIA YTBep2KeHHA O HaJIMYH MOPCKHX CpeHelOpCKHX (B TOM UNC JIe BepXHeaasleH- 
CKHX) OTJIOKeHHH Ha p. Bumton. Syecb, T. e. BIOrO-3aNaqHo uactH BusmolicKon | 
CHHEKJIM3bI, Paspe3 MOPCKHX OTJIORKeHHH 3aKAaHUMBaeTCA BePXHHM Jleacom, 
TouHee Toapom. Ilocme storo Mope MOKHHYJO JaHHbIt yuacToK, perpeccupysa | 
K C€BepO-BOCTOKY, MH TOJIbKO TaM COX PaHUJINCb Ooee BLICOKNe TOPH3OHTHI MOPCKOL + 
}Opbl B Bue OTMOReHHH c Eumorphotis lenaensis (Lah.). 

IIpupeenuple (akTbl 3aCTaBJIAIOT BHECTH COOTBETCTBYIOINMe KOPPeKTHBBI 
B CTparurpatbuyeckylo CXeMY IOPCKHX OTJIOXKeHHH BOCTOUHOM u 1OXRKHOM acre; | 
CuOupcKoh maatdopmpl, mpuustyio MexBeomcTBeHHbIM CopelllanueM M0 pa3- 


padoTke yHH@uIMpOBaHHEIX CTpaTurpaduyeckux cxem Cu6upn, cocrosBuIMMca | 
B JleHuHrpame B Hayane 1956 r. 


Beecorw3Hblit HAayYHO-HCCeOBATeMbCKHL Tocrynusto 
reoOrHueckHit HHCTHTYT OGRA ae sy/ 
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} 


MHHEPAJOIH A 


Nl. B. S3APHLLKHM 


MUHEPAJIbHbIE HOBOOBPA3OBAHHA 
B KOHKPELWAX YIJIEHOCHbIX OTJIOKKEHMM 
3ANMAMHOM 4YACTH JOHELLKOFO BACCEMHA 


(ITpedcmaeaeno axademukom H. M. Cmpaxoeoim 12 III 1957) 


Cpe KOHKPeHMOHHBIX OOpa3s0BaHHit MpOyKTHBHBIX OTOKeHU LOHeLKOrO 
KapOOHa 3HaUHTeIbHO paciipocTpaveHbl KOHKpeuMu centapnu (74). Mopdoso- 
PHYeECKH CelNTAapHH B WesIOM He OTMMYAIOTCA OT KOHKPellMH, He HMEIONLUX TpellluH 
cokpallleHuA WM BTOPHYHbIX MHHepaloB. BupoueM, HHOra TOKO NO BHEUIHeMy 
BUY HX y2Ke MOXKHO PasJIMYHTb W OMO3HATb. OTO KacaeTCH Tex KOHKpellMHi- 
cellTapHi, TpeWHHbIl COKpallleHHA KOTOPbIX He BbIKJIMHHBaIOTCA, KK OObIYHO, 
K NepHdepun, a NpoppiBaloT nepudepuyecku COM Tea KOHKpellMu U OOpasylor 
Ha €€ NOBepXHOCTH CJIOX%KHbIN PHCYHOK, HaNOMHHAIOWMM NMOBepXHOCTd MaHlbiIpA 
yepenaxnH. 

TIpora2keHHOCTb H MOULHOCTb TPellHH COKpallleHHA 3aBHCHT B OOLeM OF 
pasMepoB KoHKpellMi. Haxoyaujueca B CelTapHAX MMHepaJIbHbIe HOBOOOpa3so- 
BaHHA OObIYHO HalieJlO 3allOJIHAIOT TPellHHbl COKPallleHHA, perke HaGwHOMaloTca 
3UAIOWINe TPeLMHbI, CTeHKH KOTOPbIX MOKPbITbI KPHCTasaMH C XOPOLWWO pa3sBH- 
TbIMH TpaHaAmu. B wWeNOM %Ke MOPONOrHA BTOPHUHbIX MHHEepaJIOB 3aBHCHT OT 
NopslKa oO6pa30BaHuA UX HW OT CPOPMbI NpocTpaHcTBa, B KOTOPOM Mponcxosus 
MX pocr. 

TpellHHbl cenlTapHl paccMaTpuBaloTcaA Kak OOpa30BaBllnecA Mp cKaTHH 
WM paCTpeCKMBaHHH KOMMONJaIbHOrO BellieCTBa KOHKpelM BCeACTBHe Wernipa- 
Taluu. O KOO“ aIbHOM COCTOAHHH HCXOMHOrO MaTepvasla KOHKpellul CBu-: 
JeTeIbCTBYeT OObIUHAA JIA OOMbSWINHCTBA HX YIVIOWLeHHaA (hOpMa, BOSHHKWasA 
B pe3yJIbTaTe BePTHKAaJIbHOrO CKATHA MPU YNJIOTHEHHH OKpyXKalollero ocayKa. 
Tako MexaHu3M OOpa30BaHHA TPellHH XOpPOWO OObACHAeT OecnopAOUHOCTS 
pachoNox*KeHHA UX B KOHKpellMAX OMHOPOAHOTO CocTaBa M CTpoeHHA (epBas 
PasHOBUAHOCTb centapuu). B cayyae KOHILEHTPH4ECKH-30HAIbHOTO CTPOeHUA 
KOHKPeluh OOpasyloTca pajlMaJIbHble H KOHWEHTpHYeCcKHe TpellMHb! COKpallleHusxt 
(Bropad pa3HOBMAHOCTb CentapHit). 

B kauecrBe BTOPHUHbIX B KOHKPelWMAX pasBUTbI CyeyloulMe MMHEpavibl. 
KaabuurT. Monoxpncranimueckhe H 3epHHCTHle BbIAeeHHA OecliBeTHOroO, 


i 


SeOro WIM OypOBaTO-KOPHUHEBOFO KaJIbILMTa UCKJIOYMTEMHO WMPOKO pacipo- 
TpaHeHbl B KOHKpellMax-cemTapuax su0Ooro cocraBa. Uallle Bcero KaJIbIlMT 
BJIACTCH TIABHBIM, CCIM He C/MHCTBEHHBIM, MMHepaJIbHbIM HOBOOOpas0BaHHeM. 
| Auxepur. Iloqo6no KanbuuTy aHKepuT MOXeT UMeTb Oesy10, OypoBaTo- 


H 
| 
| 


KOpHuHeBYIO OKPacky MIM ObITb GeciBeTHLIM. B ormMune OT KabluTa anKepuT 
ceria pa3BHT B Bue KpUCTaNMMYeCKHX 3epeH pasIMYHOH KpynHOcTH (JO He- 
KOJIbKHX MUJWIMMeTpOB) HM OPHeHTHPOBKH; MOHOKPHCTaJJIMYeCKHEe BbILeeHHA 
ro He BeTpeyatorca. Tloxasateb mpesnoMieHusA ny =1,698—1,702. 

Bapur. B kayectse Bropw4yHoro MuHepasia OapuT BrepBble B JlonelKom 
pacceliHe Obit KoHcTaTupoBaH IT. H. UupsuncKum ("*) B oOpasie H3 TpelliMHbe 
i6poca 61u3 r. AnexcansposcKa-I’pymescxoro. Hosquee nosBusuch onncanua 
japuTa H3 2TOrO 2%Ke MecTonaxoxgenua B. VU. JIyunuxoro () un JI. JI. Usanosa 
8). Ciycta HekoTopoe Bpema TaxKeNbIi UIMaT Obit OOHapyxen. B. A. Sumb6ep- 
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MuHiteM (°) B AByX Zpyrax mynKtax. Io qanupm B. A. SunbOepmMunua, BCe Tpu 
MeCTOHaXOxKeHHuA Oaputa pacnomaraiorca B BocTouHON Yactu JonelKoro 6ac- 


celina MU OTHOCATCA K cBuTe C3. E. K. Jla3apenKo (*°) cooOilaer 0 HaxojKe rujl- 
poTepMaJibHoro Oaputa B HarouibHOM kpsxxKe. 

BoyaHucTo-mpospayuuble GecliBerHble, royOoBaTble HM WKeJITOBaTbIe KPyMHble 
(x0 10 MM) KpucTaJWIbl H MOHOKPHCTaJJIM4eCKHe BbIe1eHHA Oaputa OOHapy2KeHbl 
HaMH BO MHOrHX Cjly¥aix B TpelllMHaX CelTapHH KaK B OTJOXKeCHHAX CBUTHI 


C3, rak u B cBuTax C2 u C§ 3anaquoli uacru Joneuxoro 6accelina. [lpn muxpo- 
CKOMNMYECKOM H3YYeHHH B OapuTe OOHap yxKeHbI OAHOasOBble 2KUAKME BKJIOUCHHA. 


Kaouauuur. Kaonuuut scrpeyaerca B Bue MATKOFO 3eMIMCTOFO Oeoro 
UJIM CepoBaTO-6ypoBaTOrO BelllecTBa C MaTOBbIM 6lecKOM. B HMMepCHOHHBEIX Npe- 
TlapaTaX KaOJIMHUT MpecTraBueH B BUe TOHKHX MCeBAOreKCarOHaJIbHbIX YelllyeK 
C OYeHb HH3KHM ABynpesommenueM. Iloka3aTeH MpeJIOMJIeHHA 3aKJIOUeHbI B 
mpefemax 1,561—1,570. Muxkpockonuyeckoe onpeesenuve mMosTBepkaeTca 
peakliveli OKpalliMBaHHA C MeTHJICHOBbIM FOJyObIM. 

Ksapu. Bcrpeyaerca B KpyMHbIx 3epHax (40 0,25 MM), 4YacTo HAMOMOpHEIX, 
a TakoKe B Be arperaTHbIX CKOINJICHHH 3epeH HelpaBHJIbHOM POpMBI. 

Xaamegou. Menkue (go 0,02—0,04 mm) 6ecuBeruHble cepOHTHI XaIMeqOHa 
paccpeqoToueHbl cpeqH ApyruX BTOPHUHbIX MMHepaoB. MHorga xamlesou B 
Bue CIJIOWIHOH KOPKH, COCTOAWeH 3 MOTHO MpHxKaTblX Apyr kK Apyry Heo- 
pa3BUTbIX CcbepOMHTOB, BbICTHaeT CTEHKH MOMOCTeH HM TPellMH. 
 Ilupur. Cysapcbugp xene3a sABAAIOTCA OObINHbIMH HOBOOOPaSOBaHHAMH B 
centapuax. [luput pa3BuT KaK B BHJe MeJIKOSepHHCTHIX arperaTos, Tak HB Buse 
HJMOMOp(pHbIX KPHCTAaJIVIOB. 

Daneuur. Ileppoe ynomunanue 0 rasleHHTe B KCTAXKCHHAX PIMHUCTOLO Cpe- 
pocugeputa» B JlonelKom GOacceline npuBogutcs y Bb. V1. Uepupmuera (7). Tosxe 
raJieHuT B KOHKpeUMAX W3 YIOJIbHbIX TwacTOB oTMeyaca H. B. JlorBuHeHKo 
(). Hamu cybibuy cBuHUa Obl OOHapyKeH B OObUIOM 4uCIe KOHKpellui, HO 
H3 OMHOFO H TOrO Ke TopH30HnTa — KpoOBIH Muacta yrua h, B CramuHo-Maxees- 
CKOM paHoue. 


Cohamepurt. Chaneput sperpeyaetca uallle, em raneHuT. O6OHapy2KeH OH 
B KOHKpeUMAX U3 pa3JIM4HbIX CTpaTurpaduyeckux ropu3soHToB. B chanepute 
HaOl0aioTcA OUeEHb MeIKHe 2%KuAKHe (ofHOda3oBbIe) BKMIOUeHHA. Munepam 
w3oTponHbl. TlokasaTemb MpeOMMeHHA, ONpeeeHHbIM B CtvlaBax cejeHa 
© cepoH, 3akjioueH B Mpefemax 2,350 N<2,39. 

TloaBuleHHe B TpellMHaXx H MOOCTAX KOHKPelWMH pa3JIMYHbIX MHHepaJiOB CBA- 
3aHO CO BTOPHYHBIMH MpolleccaMu, OOyCIOBJIGHHBIMH IIPHTOKOM MMHepaJiu30BaH- 
HBIX pacTBOpoB. OroxKeHHe MHUHEPaJIbHbIX HOBOOOpa30BaHH HHOF a CONPOBOX- 
Waerca MepekpuctaniH3alueH cTeHox TpeumH. Vlepexpucranmusallua uMeer 
MeCTO JIMIUb TOra, KOra MpHTeKalollMe pacTBopbl ObliM OM3KH NO cocTaBy 
¢ TeloM KoHKpelluH. Ilo. MukpocKONOM XoOpollo BueH MOCTeNeHHBIM nMepexog 
Tela KOHKPellMH KO BTOPHUHbIM MHHepaJiaM, COMpoBOxRTaloulMlica yBesIM4YeHHeM 
KPYOHOCTH KPHCTaJIJIMYeCKUX 3epeH H CMeHOH OypoBaTO-KOPHUHEBbIX 3epeH, 
BOSHHKIUAX BCJIeEACTBHe MepeKpHCTaJIM3aUMH CTeHOK TPeUlLHH,— OebIMM HIM 
GeCIBETHBIMM, BbINaBLUIMMU H3 pacTBopa MOcMe TOrO, KaK CTeHKH TPelllMH MOKpbI- 
JIMCb CMJIOWIHbIM CJIOeEM OKPaLIeHHbIX KpucTai0B. B npoTHBHOM cyIy4ae, ec 
TPeL{HHbI COKpPalleHHA CJLYXKUVJIN JIMUIb YOOHbIM MeECTOM JIA BbIMaeHuA MHHe- 


PaJIOB 43 pacTBopos s11000F0 CocTaBa, OTJIMYHOFO OT COCTaBa KOHKPellHii, KOHTAKT™ 


BTOPHUHbIX MHHepaJOB C TesIOM KOHKPelMH peskuil. 

Ecu1M B MepBoM cJly4ae MHHepasIbHble HOBOOOPa3s0BaHUA BOSHUKAJIM YaCTHIHO 
3a CYeT MPMHOCa BelleCTBa H3BHe, a YACTHYHO 3a CUeT PaCTBOPeHUA M MepeKpH- 
CTaJIM3aluH KOHKpellMeoOpasyiouluxX MHHepasioB, TO BO BTOPOM Cay4ae MaTe- 
pHa AIA OOpas0BaHHA BTOPHYHLIX MHHEPaJOB NOMHOCTbIO MIpHBHECeH H3BHe, 
M3 BMellaloulerO KOHKpellHH OcalKa. 

Hsyuenue B3aHMOOTHOLMeHHA MeXKLY BTOPHYHKIMH MHHepasaMu, HaxosAntu- 
MHCA B TpelllMHaxX COKpallleHHA OMHOK CellTapHH, MOKa3bIBaeT pasHOBPeMeHHOCTL 
o6pasoBaHUA HeKOTOpbIX u3 HUX. Bo Bcex culyyadx CybuAbI OTMaramuch Mep- 
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BbIMH. O6 STOM cBHJeTeNbCTBYeT UHOMOPPUsM UX u IIpHYpOYeHHOCTh HanOoulee 
PaciipocTpaHeHHOrO US HX, NMpHTa, K CTeHKaM TpelllMH. Hexoropbim ucKJ0- 
weHHeM ABNIAeTCA CPalepHT, MOHOKPHCTasMYeCKHe BbIJeeHHA~ KOTOPOrO 
BCTpeualworcA B TPellMHKaX, CeKYIUMX Apyrne mMunepaubt. i 

Ksapll, KaOJIMHUT, XaJIlleQoH OTaraiuch paublue KapOoHaToR u Oaputa. 
B uiucax MoxHO HaGsOLaTb pasbeylanue KBaplleBbIX 3epeH H 3aMellleHHe UX. 
poMOo2{pHuecKHMH KPHCTaWaMH Kabluta. 

B cayyae MpucyTcTBusl B TpellMHax KasblutTa (uM aHkKeputa) u OapuTa 
00a MUHepasla BCTpeyalorcsa OOLIUHO B BUJle MOHOKPHCTAJJIOB C YeETKHM KOHTAKTOM, 
4TO yKa3bIBaeT Ha OMHOBPeMCHHOCTb UX COpa3s0BaHHA. TaKkoe 3aKksiouenue Cco- 
ruiacyetca c yKasanuem ®. B. Uyxpopa (7°) orHocuTembHO Toro, 4TO HalMUNe 
B pacTBOpe KapOOHAaTOB ABUIAeTCA PaKTOPOM, CMOCOOCTBYIOMIHM MeCTHOM KOH- 
WeHTpalluu Oaputa.- - 

Hasuuve TOMbKO OfHOasOBbIX 2%UAKUX BKIOUeHHH B OapuTe u ctanepuTe 
NO3BOMIACT MPeANOMORUT OCaOWHOe XOMOFHOBOLHOe MPOUCXOXRMeHHe UX MU MH- 
HepaJIOB, HAXOAUIMXCA B Maparenesnce C HMMM. B 9TOM OTHOLIeHMH MBI Npucoesu- 
HaAemcaA K MHeHHIO E. K. Jlazapenxo (*°) u E. 1. ®ypman (2”) o xonoqHOBO,HOM 
NpOWCXORKMeCHHM CYMbMUAHEIX, KAPOOHATHLIX H APYruX BTOPHYHDIX MUHEpasiOB, 
7OKa3aHHOM MMM VIA PocOpuTOBLIX KOHKpeulMu Tlonomuu, ycnopua Haxoxye- 
HHA WH Napareneruueckue accolMalMH KOTOpbIX OH3KO HaNOMUMHAaIOT TaKOBbIe 
B M3Y4eCHHBIX HaMH KOHKpeluax J[onellkoro Oaccelina. O6 ocaqounom Juarene- 
THYECKOM MpOHCXOKJCHHH TaJleHHTa C HECOMHEHHOCTHIO CBUJETeIbCTBYCT Tak2Ke 
IIpHYPOU¥eHHOCTh eFO K TPelilMHaM COKpallleHuA KOHKPellM ONpesemeHHOrO crpa- 
Turpacduyeckoro ropH30HTa — KpOBJIM yrombHOro mutacra hy. 

MuorouncsieHHble curyuavw HaxOZOK GeccnopHo 9K30reHHBIX cybpusosn Pb 
u Zn, Oaputa WM ApyrHX MuHepasOB MpuBeseHbI BO MHOrux pabotax (},’,!4, 
16.20). A. B. Maxegouop ('*) B KOHKpellMAX BOPKYTCKOM CBUTHI OTMeyaeT He- 
CKOJIbKO Oosee OeLHLIH HaOOp BTOPHUHbIX MHHEepaJOB (KaIbUUT, KBap, NUpHT, 
TJIMHUCTbIC MMHepaJIbl, peXK€ AHKEPHT H JOJIOMUT), YeEM STO HaOmTOMaeTCA B KOH- 
KpeUHAX JOHeEWKOrO KapOoHa, HW paCCMaTpHBaeT HX KaK MO31HeMareHeTH4e- 
ckve OOpas0BaHua. BkpansieHHbI XapakTep ocafloyHBIxX pyy Cu, Pb, Zn, raro- 
TeHHe UX K TpellHHaM WH MOPHCTEIM Noposam, a Pb B HeKOTOpbIX Cy4aAX K KOH- 
KpelluaM Jipyrux BelllecrB — sce ato, no H. M. Crpaxosy ('°), ropopuT o Tom, 
YTO (OpPMBI 9TH FMCTO AuareHeTuyecknue. Jo Auarene3sa Pb u Zn u pyrue aue- 
MeHTHI ObIIM Muddpy3HO paccesAHbI B OCaKe HW JIOKAJIbHbIX KOHIeHTpalui He 
oOpasoBpbiBamu. B xojle AuareHe3a MpOUCXOAHT Mepepacnpeyenenue Belllects, 
Tlepexoyl HX OT paBHOMepHOrO pacceAHHA K KOHICHTPallM B OTJeJIbHBIX TOUKAX 
ocajiKa. 3jlecb OCOGeHHO BaxKHO NOLYEPKHYTH, YTO Mpollecc NepeMelileHHA BellLecTE 
He 3a€KaHUMBaeTCA Ha PAaHHUX CTaMAX JMareHesa, HO NposowKaercA HU NO3xKe, 
B y2Ke yIVIOTHEHHOM Ocamke. Ecau Bnepvoy panuero Wuarenesa ocal{Ka BO3HH- 
KalOT KOHKPeWMOHHbIe CTAXKCHUA, TO B Oosee NOSAHHM ero MepHOs B TpellluHax 
COKpallleHHa, OOpasyloulNxcA BCHeACTBHe JerH{patalluu Tene KOHKpellui, 
HauHHaIOT BbilasaTb JMareneTH¥eckue 2Ke MUHEepaJIbHble HOBOOOpas0BaHHA- 
Ha quareneruyuecknit XapakTep BTOPHUHbIX MHHEpaJIOB yKasbIBaeT TakxKe PakT 
BHINAaeHHA WX B BUe KPYMHbIX KPHCTAaJIMYeCKUX 3epeH, YaCTO MOHOKpuUCTal- 
JMMCCKUX BbiLeeHH, OOpas0BaHHe KOTOPHIX MPOMCXOLMT NYTeM 3anouHeHUs 
3HAIOWLUX TpellMH MW MoOMOCTeH, a He 3a CUeT 3aMellleHuA APYruX MuHepaOB WK 
yuacTKOB MOpOsbl, KaK 9TO MMeeT MeCTO B CTafMIO JMareHesa Moposbl (3mn- 
reHe3a) (7°). 

Vintepecuo OTMeTHTb, YTO Cpe BTOPHUHbIX KapOOHATOB COBEPLIeHHO OT- 
CYTCTBYIOT CHJepHT HW MHHepasb! MBOMOpPHOrO pa CHepHT—MarHesHT, WIMPOKO 
pasBuTble B KavecTBe KOHKpelMeoOpasyioulmx. Ha oOTcyTCTBHe *KeNesHCTbIX 
KapOOHaTOB CpeM MUHepasbHbIX HOBOOOpas0BaHHH B KOHKPelMAX BOPKYTCKOK 
cBuTbl yKasbipaer A. B. Maxegouos ('*). B aTo cBaA3H BbI3bIBAeT COMHeHHe 
cooéitenve B. A. 3unb6epmunua (°) O HaxogKe CHepuTa B TpelllMHax u3- 
BeCTKOBbIX JIMH3, a TakxKe MHenue B. B. Konepunoh (*) ornHocuTembHo Toro, 
YTO O6paz0BaHHe CHJlepuTa He 3aKaHUMBaeTCA Ha paHHeH CTauM [Marenesa, 
a MpooumKaeTca HB OCAKaX 3HAYHTEIbHO YIIOTHCHHEIX. 

133 


Pa3suune B COCcTaBe KOHKPelMi HM BTOPHYHHIX MHHEPaJIOB MO TpellMHaM BeCb- 
Ma lOKa3aTeIbHO, OHO OTPaxKaer pasvIM4HbIe yCOBHA OOpasoBaHHA Tex HM Apy- 
rux, Tak xe KaK MOp(osOrMyecKHe OCOOEHHOCTH UX BbIAeeCHHH yKasblBaloT Ha 
MOpsAOK HW BpeMa OOpasoBanua. Ilepspie OOpasyloTca B CTafuio paHHero Auare- 
He3a OCaKa, BTOpble %Ke MpescraBsAloT coOol OOpasoBaHUuA MO3qHeAMareHerH- 
yeCKHe. 

Tor akT, TO B KauecTBe BTOPHYHbIX MHHePaJIOB OTCYTCTBYIOT *KeJeSHCTHIC 
KapOoHaTbl, HapAy C KaJIbUMTOM MIM BMeCTO Hero, CBHJeTebCTByeT O Covlee 
No34HeM OOpa3s0BaHHH MocmeqHero, Kora Keleso TepxeT CBOIO MOABUKHOCTb 
B CHJIY MeHbllel pacrsopumoctu FeCOs no cpaBHenuio ¢ CoCOs. OnepruuHoe 
nepeMellleHue yrvieKHCIOrO %Kelesa OCYMIECTBIACTCA JIMIUb B paHHuH NepHoy 
jlMareHesa, pH BbICOKOM KOHMeHTpattun COz B wuloBblx pacrBopax. I losqHequa- 
reveTwyeckKue MuHepalbl OOpasyiOTCA ocle MHTeCHCHBHOTO pa3JIOxKeHHA 
opraHuyeckoro BeulecTBa B ocay{Ke. OHako renepaltus COz u HeS ne 3akanun- 
BaeCTCA MOJIHOCTbIO B CTafvIO paHHero AMareHesa, XOTA MpOMOMKaeTCA MO03*Ke 
B OUCH OCTaGsIeHHOM Buse. Hanuune COz u He2S B usoBbIx pacTBopax JOKa3bl- 
BaeTCA IPHCyYTCTBHeEM CpeAH MMHEepasIbHEIX HOBOOOpas0BaHH KapOonaToB u 
cyibdunos. Bombule Toro, MepeMelleHve BelleCcTB He MpeKpalilaeTcA HM B CTafMtO 
«ObITHA» MOPOAbI (cTakuIo 9MMTeHesa), XOTA TelePb OHO OCYIMLECTBJIAeTCA B MCHb- 
IHX MacliiraOax Hu OaroxapsA JHTHPUKALHH OCaKa H MpeBpallleHuto ero B MOpoyy 
IIpHypO4eHO K HEMHOFOUHCeCHHBIM KaHaJiaM (TpeUlHHbI, Moppl u T. 11.). [Ipume- 
POM TaKUX 3MMreHeTHYeCKUX BbI,eCIeHHH ABAIOTCA MMPHT M KaJIbILMT, pasBUTbIe 
B TpelllMHax, KOTOpble CeKYT KaK Tela KOHKpellui WM MO3qHeqMareneTHyecKkne 
2KUJIKH B HAX, TaK HW BMellalollwe KOHKPelHH MOpospl. 

M3 ayrureHHbIxX MHHepasiOB, BOSHHKHOBeHHe KOTOPbIX CBA3AHO C Mpoltec- 
CaMH BbIBeETPHBaHHA, MOXKHO OTMETHTb PHAPOOKUCJIbI Kemesa, MeAHTepHT, FHMC 
(Ha MOBepXHOCTH H MO TPel\HHaM %KeNe3HCTOKapOOHAaTHbIX HU CYJIbPUAHBIX KOH- 
Kpeuni). 

XapbKosckHit rocyapcTBeHHbIt yHHBeEPCHuTeT IloctymHs10 

um. A. M. Toppkoro WERE GSS ye 
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Puc. 1. Crpyktypa 9BKpuntTuta. Huxou cKkpellleHHple 


if 


Hornagp Akaygemun nayr CCCP 
1957. Tom 116, Ne 4 


MHHEPAJIO‘PHA 


A. ®. COCEJ\KO u B. B. FOPJHEHKO 


IBKPHNTHT H3 NEPTMATHTA CEBEPHOM YACTH 
- KOJIBCKOLFO NOJTYOCTPOBA 


(Tpedemasrexo axademuxom JI. H. Mlep6axocem 4 IV 1957) 


IIpu u3yuenuu MuHepalorHu OJHOM M3 Xu MerMaTHTOBOrO Noms B palione 
r. JleuteH B ceBepHolt uacrH KombcKoro nomyocrposa ObluIO yCTaHOBJeHO, 4TO 
HOAYMeH MeCTaMH MepeXxOJUT B MVJIOTHOE BelllecTBO, HANOMHHalolllee 10 BHeIIHeMy 
sHly HW 10 Oecky Xasileqou. Bain npocmexKeubl BCe CTaMu Mepexofla oT 3anou- 
1eHHH MHKPOCKONHYECKH MaJIbIX TPeULHH B CMOAyMeHe JO NOJHOTO HC4UeSHOBeCHHA 
‘MOMYMeHa, OT KOTOPOrO MHOra OCTAIOTCA HEOOMbIUNe KOPpOAMPOBaHHble 3epHa. 

Ilo MukpocKONOM MpokyKT W3MeHeHHA CHOyMeHa cocTouT u3 arperata 
/BKPHIITHTAa MH aJIbOuTa H MO CBOeMy CocTaBYy HeHTHYeH B-cnolyMeHy u3 Bpanu- 
3H JIA, OMMCaHHOMY B 1880 r.(”). [lo crpyxrype xe OH pe3KO OTIMUAaeTCA OT TOFO, 
TO OlMCaHO B paOorax (°,'). 

M3yueHHbI HaMH arperaT 9BKPHNTHTa WH albOuTa MakKpOckoNMYeCKH Mpey- 
TAaBJIAeT COOOM MOTHY!IO CKPbITOKPHCTAaINYeCKYIO OAHOPOMHY!0 Maccy, Sesryto, 
‘epOBaTYI0, CBETJIO-KOPHUHEBYW, %KeJITOBATY!O JO KpeMOBOrO, a HHOFa Tomy6o- 
sATYIO C YKHPHbIM GOJIECKOM H PaKOBHCTHIM H3JIOMOM: TBepocTh 4,5 — 5; yeubHbIii 
ec, oNpeweneHHbIi B.B. lopquenKo nuKHOMeTpHueckH HM B CMecH OpomodopMa 
[ O€H301a, OKa3aJICA PaBHBIM JIA Geno pasHoctu 2,627-+-0,001 u qua KpemoBort 
,642+-0,002. 

— Tipu qmmrembHom Harpepanuu B HCl uacrb arperata, pasuiarasich, nepexoxut 
, pacTBop uM *KenaTuHupyerca. HepacTBopHMbIi OCTaTOK COCTOUT B OCHOBHOM H3 
JibOuTa MW UelllyeK MYCKOBHTA. 

| Crpyxktypa arperata B wince MO MUKPOCKONOM BecbMa CBOeOOpasHa. QB- 
(PUNTUT pasBuBaeTcCA 10 CMOLYMeHY BMECTE C aJIbOHTOM, IIPHYEM 3ePHa 9BKPHII- 
uTa UMelOT 3Be3UaTy1O (popmy (pnc. 1) v He OOsaqaloT JTYUMCTEIM MoracanHem. 
BesuaTHle OOpasoBaHUA COOpaHbl B HeCKOMbKO OOOCOOJIEHHBIX CKONUJeHHH, 
‘axKlO€ U3 KOTOPbIX XapaKTepHO OJHOBPeMeHHbIM MOracaHHeM BCeX BXOMALULMX 
‘Hero 3epen. Mexyay 3Be3q4¥aTbIMH 3epHaMM SBKPHIITHTAa HaOMO{aloTcA MewKHe 
KOMJICHHA aslbOuTa C pafMaJIbHO-JILYYHCTHIM pacmoOKeHHeM KPHCTAaJIOB 
KleBeaHLuT). Tlomyuaerca MuHepaJIbHbIM arperaT, CrpykTypa KoTOporo Ha- 
OMHHaeT U3BHJIMHbI TOMOBHOrTO Mo3ra. B arperaTe SBKpPHNTHTa HM albOuTa 
CTpeyalOTCA MeJIKHe YeMyHKH CMIO[bI, PeMKTbI CHOLYMeHa H MaJieHbKHe IpHs- 
aTMuecKHe UM MwWaCTHHUAaTble KPHCTaJIbl CTHOMOTAaHTaJHTA. 

OBKPHNTHT NOM BosfelicTBMeM YAbTpapuHomeTOBbIX AyYel C JWIMHOM BOJIHBI 
700—2800 A cBeTuTCd HHTCHCHBHbIM KaPMHHO-KpacHbIM WBeTOM, JWIMHHOBO\JI- 
OBbIe yibTpa:HomeTroBble HM KaTOMHbIe YUH CBeYeHHA HE BBISbIBAIOT. 

Onruyeckue cpolicraa 2BKpulTuTa Kombckoro NosyocrpoBa, u3sy4eHHbIe 
AMM, OUeCHb OIM3KH K ONTHYCCKUM KOHCTAHTaM MCKYCCTBeHHOrO 9BKPHMTHTAa 

9BKpuuTuta 43 nermaTuta apgunr, Hosa Mexkcuka, HO pe3KO OTJIMYHbI OT 

aKOBbIX 9BKpunTuta us Bpawupusiaa u KanOuncKoro xpe6ra (rao. 1). 
B. B. Topyuenko Opluia Momyyena MopoulKorpamMa arperata 9BKPHMTHTAa 
ambOuta c Konpexoro noswyocrposa. B uccmeqoBaHHOM oopasile o6Hap y2KeHbI 
Ce JIMHMH, MOYYeHHbIe LWIA CHHTETHYCCKOFO SBKPHMTHTA (°) uw Qa SBKpHNTHTAa 
3 Tapnuur (4), pecbMa 6u3Koli uHTeHCuBHocTH. HanOomee HHTeHCHBHBIMH JIM 
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HHSAMM B HCCJI@OBaHHOM .HaMH OOpasile OKasaJiHCb 3,96;-3,41; 2,729; 2,3665 
179402. 13707< 14292 ea 

Xumuyeckuit aHanu3 oOpasiia u3 nermatuta Kowbckoro NomyocrpoBa Bbl- 
nomen 3. VW. Topomenxo (Konpcxuit cbunuan AH CCCP); B Hem oka3asiocb: 
SiOz 54,11%, TiOz 0,03%, AleOs 30,68%, FexOs 0,41%, MgO 0,16%, 
CaO 0,10%, Na2O 3,80%, K,O 1,47%, LixO 6,14%, MnO 0,04%, H2O™ 0,40%, 


Ta6Onunma & 


Mecronaxox fe Hue | aV Ne No Noe—N p McrounHuk 
Koubexui mosyocTpos +0° | 1,585--0,002 4,970-+0,002 | 0,015 AsTopbt 
BpayyBas —0° 1,045 1,903 0,008 (3) 
Kas6unckui xpedert Buaugsok K 9sBKpunTuTy u3 Epanupusmia (*) 
UckyccTBeHHbI 9BKPHITHT +0°} 4,587+0,003 | 1,572+0,003 | 0,015 (°} 
Tapazuur, Hopas Mexcuka --0° 1,587 1,972 0,045 (©) 
Hopaa Mexcuka +0° jhatyey3} Ales SS703} i Op Os) (?) 


H20* 1,75%, n. mn. mn. (3a ucKmoueHvem He2O* u H2O-) 0,40%, F cnenni; 
S = 99,49%. IIpu pacuere xumnuueckoro cocrapa K2O, NazO u CaO 
OTHeCeHbI ObIIH K aIbOHTY H MYCKOBUTY, OCTABIIHeCA OKHCJIbI OTBEUAIOT MHHe- 
pay coctapa LizAleSi2O,, una asBKpuntTuTy. CnekTpockonnyeckn H. H. Ko- 
JleCHHKOBbIM (KoupceKui cbusuan AH CCCP) B 9BKpunTHTe KOHCTaTHpOBaHbl B 
Bue cia6bix muHHM Ba, Ga, Sr, Be, Sn u gp. 

OBKPHNTHT BCTpeyaeTca B OKPY2XeCHHM KBaplla, KleBeaHAuTa, NOMWYyWuTA, 
PO38OBOH CJIOJbI, HHOTa uMelolleh ccbepouyambuy1o Popmy («Oap6oToB ria3»), 
Gepusiia, MOHTeOpa3HtTa, MyCKoBUuTa, pyOeuTa, aXpOHTa; OH, NO-BHJHMOMy, 
oOpa30BayIca paHee UX. 

ArperaT 9BKpunTHTa M albOuTa NpelcTaBlaeT CoOOH NpOLyKT H3MeHeHHA 
cnoxyMeHa Mo Bo3eHcTBHeM OoraToro HaTpHeM HM We3veM, a Tak2Ke PTOPOM 
MH BOAOH 2%KUAKOrO HalKpuTHyeckoro pacTBopa. HacrosmMx mceBlomopdos mo 
CnowyMeHy He HaOw0LaeTCa, IBKPHNTHT C aNbOMTOM HAXOJATCA HE TOMbKO B pe- 
jlelax KOHTYpa CMOyMeHa, HO HHOFa 3aHHMaIOT OOMbIUIHM OObeM, YeM 3aHuMar 
KPHCTaJI CHOAyMeHa. ITO TOBOPHT O TOM, UTO pasmoOr*KeHHve NOCMeLHerO Mponc- 
XOJHJIO He 0 TpellHHaM B y2Ke 3aTBepJleBLIeM Tele MelMaTHTa, a Mey KpH- 
CTaJIJIOM CHOAyMeHa HW XUAKOH cpezou. Ilocne oOpa3oBaHua arperata 2BKpHuM- 
THTa HM aJbOuTa WIM MOUTH OLHOBPeMeHHO OOpas0BasINCb BCe Apyrue MuHepaubl, 
B OKPY2K€HHH KOTOPbIX HaXOJMTCA SBKPHMTHT C ambOuToM. Takum oOpa3om, 
arperaT SBKpHIITHTa HM albOuTa TeCHO CBA3AH C MpOleccoM merMaTHTOOOpasoBa- 
HUA, a He ABIACTCA pe3ybTATOM NO3HEHMWIHX HaIOXKeHHHIX Mpolleccon — 
HH THApoTepMabHbIX (1), HH TunepreHHbx (?). 

Haiiyennple CKOMIeHHA SBKpuNTUTa JocTuraioT 20—30 cm B monepeyHnKe; 
SBKPHMTHT TAKUX Pa3sMePOB B COBETCKOH HW 3apyOe@exKHOHK MHTepaType OTMeyaeTcCA 
Bieppple. J[o cuxX NOp ONMCaH 2BKPHMTUT B Bue MUKPOCKOMMYeCKH MambIx O6- 
pasopanHult (1,2). 


TeonormyecKuli HHCTUTYT Tlocrynuso 
Kompexoro tbumuana Akayzemun nayk CCCP, 3 IV 1957 
JleHHHrpagckHli TrocyJapcTBeHHbIli yHHBepcuTeT 

um. A. A. )KnaHopa 


WMTHPOBAHHASA JIMTEPATYPA 
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Aoraage Akagqemun nayx CCCP 
1957. Tom 116, Ne 4 


MAJEOHTOJIOLH A 


JI. K. FABYHHS 


- 


O XAJIMKOTEPHH H3 JOWEHA tOraA FPY3HH 
(ITpedcmaeaeno axademuxom H. C. Illamckum 22 III 1957) 


Eve HeaBHO ObIIO IPHHATO CUMTATb, UTO Ha3eMHbIe NO3BOHOUHHIC B GakaB- 
Ka3be, H B YaCTHOCTH Ha TeppuTopuu Tpysun, cyllecrBoBasIM TOMbKO C KOHUA 
MHOlleHa. C 9THM B3PIAOM BIOJHE COraCOBbIBaJIOCb PpaclipocrpaHeHHoe B Hay- 
Ke MHe€HHe O TOM, YTO YKa3aHHad OOACTb B TeYeHHe MOUTH BCero JOMHOLMeHOBOLO: 
MepHOfla MCTOPHH 3eMJIM Oba MOKpbiITa MOPeM WJM NpelcTaBsAa B KaKOM-TO. 
CBoOeH YaCTH H30JIMPpOBaHHYy!lO OCTPOBHY!O cylly. OgnaKxo Hoseliltive uccielo- 
BaHHA CYUIeCTBeHHbIM OOpa30M H3MeHHVJIM Hall MpescraBseHua O06 ucTopuu 
Ha3eMHOHM (ayHbl NO3BOHOUHBIX Kapka3a. Mcroxu asTol ucropuu oTHOCATCA Te- 
Mepb y2xKe K M€303010, KOra XHUIHbIe H TPaBOATHbIe JBYHOrHe HHO3ABPbI FycTo: 
HaceAM 3anaqHorpysuHcKyro cyuly (°). 

B wacToslllee BPeMA HAM H3BECTHO, YTO JOBOMbHO OoratTaa U pasHoobpasHaa 
(bayHa MJI€KONMTAIOWNX MH MpeCMbIKalOUWlMXCA CyLleCTBOBala Ha TeppHTopuK 
tora [py3uu B osmurouene (4,°). 

OctaTKu (PopMEI, M10-BHHMOMY, OM3KOH K HOCOpOroo6pa3HbIM, HO, K Co*Ka- 
JIGHHIO, He MOaroulleHcA TOUHOMY OlpelleeHHio, OblIM OOHAPy2xXeHbl HeELaBHO: 
B Cpe2HeMHOMeHOBIX c01X Kaptau (Bocrounaa Ipysus). 


Ta6Oauna 1 
Tlanupie mpomepos femur (mm) y Chalicotheriidae, gen.? (Bann) 


Tlonuaa yiMHa ~200 
IupunHa Ha ypoBHe TpeTbero BepTesa ~32 
IllupuHa B cepeguHe jMadu3sa 24 
IWupuna Hw xKHero KOH ~42 
Ilonepeywnuk HuXKHerO KOHIa 30 
Ilupuna fac. patellaris PANS 
TlonepeyHuk MeMasbHoro MblilesKa 33 
Han6oibuiad WMpHHa Me2KMBILLeKOBOM AMKH 14,2 


K cpequemy MuoleHy, TOUHee K YOKPaKY, OTHOCHTCA Tak?Ke TaBHO OTKPBI- 
TOe MeCTOHAXOKJeHHe HCKOMAeMBIX OCTATKOB MJeKoNUMTaIOUMxX B BenomeyerKe 
(Cepepnpii Kapxas). B cpere HOBbIX JaHHbIX 9TO Me€CTOHaxOKLeHHe MpHoOperaer 
ocoOblii MHTepec: MOCKOJIbKy MpelcTaBuTesH OemOMeyeTCKOH ayHbl B KOTOPOH © 
ABHO MpeoOmalaeT asvaTcKuit aemeutT (*,°), MOM IPOHHKHYTb Ha TeppHTOpHio: 
Cesepnoro KapKasa cKopee Bcero ¢ Wwra, Hao Momararb, YTO yKa3zaHHbIt ay- 
HUCTHYeCKHH KOMIJICKC B OCHOBHOM O6bIJI XapaKTepeH JIA BCeM KaBKa3cKOH 
CylIM U, ObITh MOXKeT, IpHseraBlllel K He TeppHTOpUH Manow Asuu. Hakone, 
B 3TOM Toy Ha 1oro-3sanaye Ipysuu, B Anxkapun, Onu3 cena Banu, B payHucru- 
YeCKH OXaPaKTePH3OBaHHIX MOPCKHX BePXHE9OICHOBbIX OTJIOPKEHHAX ObINO 
HalileHo Oe po HaSeMHOTO MJIeKONHTAIOMero, OTHOCALLerocsaA kK CeMeHCTBY XaJIM- 
Kotepues (Chalicotheriidae). 
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Dra ucKoaeMad KOCTb, ABAAIOUaAcA HavOouee ApeBHell HaxOAKOH MCKO- 
TlaeMbIX OCTATKOB Ha3CMHbIX MJICKOMHTAIOUIMX at Teppuropnu EsponelicKkou 
uacru CCCP, npescrapaiser OombuloH MHTepec Kak C TOUKM 3PeCHHA MaJleOHTO- 
JIOrHH, Tak H Maleosooreorpaduu u mameoreorpadun. Hue npHBokUTcA kpat- 
KOe ONMCaHHe 9TOM HOBO HaXO]KH. 

Banckan Oelpenuas KocTb (puc. 1, Ta6u. 1) Obla MOBpexkeHa IPH MSBJIe- 
qeHUM U3 HOpOsbl: y Hee OOMOMAHDI TOMOBKa, BepXHHH kpalt 6ou1bILOTO 
gpoxanTepa M HapyxkHblli MbIlileOK. Teo TakxKe 3aMe€THO TOBPer*KeHO B Cepe- 
qune. Kocrb mpwnaqiexkutT nolyB3pocaol usu Bspocmol ocoOu. ; 

Tomopka KOCTH, CY NO COXpaHHBIlencA 
2 --YacTH Weliku, O6M0MaHa y CaMoro OCHOBAaHHA, 
UTO HO3BOMACT BbICKa3aTb Mpesmomorw*enve 06 ee 
OTHOCHTeIbHOH BbIcoTe. Y Halle (POpMbI OHA, M0- 
BHJMMOMY, He MOJHHMaJaCb BbILLWe OOJIbINOTO Bep- 
rena. Manbii BepTel pa3BUuT B BHe JOBOJIbHO 
BbICOKOFO MWIacCTHHYaTOrO rpeOusA 10 BHYTPeHHeMYy 
Kpato KocTu. Tperuli BepTes HeOombIIOK, Oyrpo- 
BUHbIM, PacrolO%KeH 3aMeTHO BbIllle CepeAHHbI 
WwiuHbl KocTH. BeptayxHad BiakuHa OTHOCH- 
TeIbHO MeKax. IlepeqHaAA MOBepXHOCTb BepxX- 
Hero OTMela KOCTH mNocpefuHe HeceT OTUeTVIM- 
BY!O IIpOMOJbHY!O BLIEMKY, 3aHAA MOBeEPXHOCTb — 
MOUTH COBeplIeHHO MwocKad. Teo KOCTH 3a- 
MeTHO CIJIIOWLeHO, OCOOeHHO B HM2KHEM OTJee. 
Facies patellaris orHocutembHOo cula6o BorHyTaa, 
LUIMpOKas, HECKOMbKO CYXKNBAalOWUlacCA HaBepXxy. 
Hag trochlea nepequaa cropoHa kKocTu NoUTH 
mulockas. 

HyKHHe MbIIeIKH CHJIbHO pacXOJATCA B 
CTOPOHbI HU, M0-BHAMMOMY, pa3JIHUHbI 110 (ope. 
MexKMbIIesIKOBad AMKa 3HaYHTeIbHOH WIMpHHB!: 
ee HaHOOJIblliad WMpHHa MOUTH paBHa TaKOBOl 
MeMaJIbHOrO MbIileKa. 

Orimuua HalienHot femur or 6empenHoti 
KOCTH MpefcrapuTeneli Condylarthra, Panto- 
donta u Dinocerata, HecMoTpa Ha HeKOTOpBIe 
YepTbI CXOJCTBa C HHMH, OCOOeCHHO C KOHJNJap- 
TpaMH, HaCTOJIbKO 3HaUHTeJbHbI, UTO MOJHOCTHIO 
UCKJIOUaIOT BO3MOXKHOCTb OTHECeCHHA BaHCKOM 
(bopMbI K 9THM oTpsyam. Topa3q0 6optte 
CXOJCTBa Y Hallie POPMbI C apxXaH4ecCKMMH He- 
lapHOnaJibIMH.OHaKo CpaBHeHHe BaHcKol femur 
C OeMpeHHOH KOCTbIO MpescTaBuTeseli Perysso- 
dactyla TakKxe moKasbIBaer BeCbMa CylLeCTBeH- 
HbI€ OTJMYHA OT OO/bUIMHCTBa M3 HHX. IIpn- 

5 OMKaACh MO pacnOIO*KeHUlo TpeTbero BepTevia 

K 30N€HOBBIM JIOWAaMHbIM (1), Hallia PopMa pe3Ko 

oTmMuaeTcaA OT HHX KaK MO CTeneHH pasBuTuA 

STOPO BepTeda, TaK MW NO pAAY ApyrHX MpH3HaKOB (yMMOMLeHHOCTh Tella KOCTH, 

MaCCHBHOCTb, OCOOeCHHOCTH JMCTaIbHOTO KOHIa u pone). Eme Oonee 3Haun- 

TEbHbI OTIMUNA OT NaseoTepuny u Tanuponset (1°). Cpequ Hocoporoo6pasHEIx 

HaNOMHHaloT BaHCKyto (opmy rupaKoyouTp! (77,1°), HO Mu 2TO CXONCTBO O6bac- 

HACTCA [laBHbIM OOpa3s0M IIpHCyTCTBHeM OOUIMX apXan4ecKkuX Mpu3HaKoR, 

XapakTepHbIX JIA MHOTHX peBHeHWux HelapHonasmbix. Cmreqyer oTrmeruTb 

Tak#Ke CXO{CTBO BaHCKOrO pola c OponTorepuamn (!2), OT KOTOpHIX OH OTIH- 

YaeTCA TOpasqo Oowee c1aObiM pasBHTHeM TpeTbero BepTea, OTCYTCTBHEM AMKU 
Haq trochlea u ApyruMu mpu3Hakamn. 

HanOonputyio Onu30cTh kK Halleli cbopmMe o6HapyxHBaIOT XaJIMKOTepHu 
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°°), Ipepuelimit us HX, CeBepoaMepukaHcKHit BePpXHEIOIeHOBbIA Eomo- 


pus, OTIMYaAeTCA OT BAHCKOTO SK3eMIVIAPa OObUIeH CTPOMHOCTbIO HM OTCYTCT- 
{eM CIJIOULEHHOCTH Tela OeAPpeHHOH KOCTH, a TaK2Ke HECKOMbKO Gomee 3HAaUH- 
IbHBIM PasBHTHeM TpeTbero BepTeda (UCTabHbIH KOHe Oelpa soMoporyca 
> u3BecTeH). CpapneHue c 30lenosolt Grangeria (*) u3 Llenrpampuol A3un, 
COMAaJCHHIO, He MOKET ObITh MpPOBeeHO, TAK Kak CpeM OCTaTKOB 3TOH PopMpI 
mur orcytcrpyer. Kon6epr cO1MKaer PpeHKepuio C S0MOPONYyCcoM HM OTHOCHT 
’a pola kK nogcemelicrsy Eomoropinae. MoxHo Aymarb no3sTOMy, YTO MEXKLY 
IHCKMM pOOM HM TpeHJKepwell TakxKe HMeIMCb CYIULeCTBeHHbIe pa3vin- 
iA. 

Cpemu Oomee No3qHUX XasIMKOTepHeB OBOMbHO OH3KH K Halleii (bopMe 
oropus (*°) u Macrotherium (°). Mmerorca Take cyllecrBeHHble YepTbI CxOJ- 
Ba c Phylotillon @). | 

K uncaly Ipu3sHakoB, COMKaIOUlMX BaHCKyO (OpMy C MHOLeHOBBIMM XaJIH- 
TEPHAMM, M B YaCTHOCTH C MOPONyCOM MH MakpOTepHeM, OTHOCHTCA: CXOACTBO 
pacnovoxKeHuu WM CTpoeHHu Maworo uM TpeTbero BepTenos (troch. tertius Ha 
WIeEM SK3eMIVIApe OYrpOBHAHbIM, He CBA3AHHBIM MOCpeACTBOM rpeOusA c crista 
ochanterica, a mposomkKarlouluiica B BYE BbIMOAaKUBAalOleroca KBepXy KHJA, 
spexOallero Ha JlaTepabHY!O CTOPOHY OobWioro BepTela), CpeHHHAaA BBI- 
{Ka Ha MepeqHel CTOpOHe BepXHerO KOHIMa, YINJIOULeCHHOCT 3aHelt CTOPOHBI 
Ke BePTYRKHOU BMaHHbl, WepeHe-3aHAA CIJIOWLeCHHOCTb Tela KOCTH, IIM- 
Kad HM cua6o BorHyras facies patellaris, mourn momHOoe oTCyTCTBHe BbIeMKH 
Wl HeH, 3HaUNTebHaA WHpPWHa MexKMBIILeKOBOM AMKH, CXOJCTBO B OOLIHX 
ONOPUMAX HM Ip. 

Ilo Hatiemy MHeHHIO, OCOOOrO BHHMaHHA 3aCJIy2KHBaeT CXOJCTBO BaHCKOii 
)PMBI C MAKPOTepHeM, C KOTOPHIM €€ CHJIbHO COIMKAal0T OGLE YepPTh! B CTPOCHHH 
KHeETO KOHUa Gellpa H cma6oe pa3sBuTHe TpeTbero BepTella (y MakpoTepHeB 
HEKOTOPbIX CJIyYaAX OTMedaeTCA, MO-BHHMOMY, NOYTH MoHad pelyKUnA 
och. terlius). BosmoxkHo, 4To 30leHOBad (popMa 43 Banu oTHocuTcaA K rpynne 
‘A3BeECTHbDIX HAM OKa lpeskoB TpH6pt Chalicotherini (*), B cocraB Koropoti 
‘OAT MuHOleHOBbIe Chalicotherium u Macrotherium. Ecau sto npexnosoxke- 
ié BePpHO, TO IIPHXOMHTCH 3akJIIOUNTb, YTO B BETBH BaHCKHH XaIMKOTepHu— 
AKpoTepuli pekyKuna tr. tertius HameTuacb yxe B 90lleHe. JlanbHeluee 
I3BUTHe STOO Hpollecca, BepOATHO, CBA3aHO C MoOCcTeNeHHOH pesykuMeh y 
ICCMaTPHBaeMbIX  KHBOTHbIX OCHOBHOK (yHKIMH 3akpelIAlouleroca Ha 
OM BepTee AFOMMYHOrO MOBepXHOCTHOrO MyYyCKYJla — BpallleHHA KOHEUHO- 
WM BHYTpb. 

Her comHenua, 4TO omucaHHad OepeHHas KOCTb IpHHalviexKUT KAaKOMY-TO 
O6OMY, HOBOMY poy WIM flake MofcemeliCTBy XaJIMKOTepHeB, HO BBY Cky- 
CTH MaTepHasia MbI BO3ep2XKHBaeMCA OT BbIeeHHA HOBOKM CopMEl. 

{Ipucyrersue ocTaTKOB XaJsIMKOTepHA B MOPCKHX 3O0ILCHOBbIX OTJIOXKCHHAX 
PKapHH yKa3bIBaeT Ha OJIM30CTb JOBOJIbHO OOWIMPHOHM CylIM, KOTOpaa, Kak 
IM KaXKeTCA, CLY2KMJIa apeHOM BaxKHeHWIMX COObITHH B HCTOPHH ApeBHUX Mule- 
muTaroulMx Craporo Cpera. Hajlo AyMatb, 4TO, Ckopee BCerO, HMeHHO 3/\eCb 
OXON MYTb, NO KOTOPOMY y2Ke B ZOlleHe OCYIMecTBIAICA OOMeH PayH MJeKO- 
iTaioujux A3suu u Exponpl. 

CmeulaHHbIt a3HaTCKO-eBpomeHCKHH KOMIMJICKC OJIMTOLeHOBbIX MJICKOTIH- 
roux Benappi (°) caugerenbcTByeT O TOM, 4TO STOT NYTb MurpallHH Cylle- 
BOBaJl HU B Oosee NO3MHHe SMOXH. 

PaccmaTpuBaemasl peBHAA 3akaBKasckad CylWla NpeACTaBIAeTCA HaM CBoero 
a PUJIbTpylouleli 30HOH, OTKYa MHIUb HavOosee MOABHXKHBIC HM BbIHOCJIMBbIe 
)PMBI WpoHuKasH B Espony (usm Asuto). MoxxHo JyMatb, YTO BECbMa BepOsATHBIe 
UTEIbHBIC MepHOMbl H3OAWMM ITOH CyuIM OOycNOBNUBaIM CBOeOOpasHe Ha- 
IABIUeH ee (PayHbl HAaSCMHbIX MJICKONMTAIOUX. Tlostomy He HCKJIOYUeHa BO3- 
.KHOCTb, UTO HMeCHHO Ha TePpHTOPHH 3aKaBKascKO cyl SPopMHpoBaJIHCh 
KOTOpbIe TPYMMbl MJICKOMMTAIOUMX, MOABJeHHE MOTOMKOB KOTOPBIX B I\eHT- 
mbHoH Asuu usu B Bocrounof Espone KaxKeTca CTpaHHbIM HIM TpyHO 
bSICHHMBIM. 
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Mp nosaraeM, 4TO JaibHeiMe MOMCKM WH MCCIeqOBaHHe HCKOMAaeMbIX OCTAT 
KOB NO3BOHOUHBIX B Maeorene tora Ipy3uH Mo3BO/IAT OCBeTHTb PA BaxKHBI 
MOMeHTOB 3 HCTOPHM ApeBHeHuMx MJeKomUTaoulHx Craporo Crera.§ 


CekTop maleoOnoornu Tloctynusto 
Axagemuu HayK Ipy3CCP 19 III 1957 
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Joxaage Akayemunu nayx CCCP 
1957. Tom 116, Ne 1 


MAJIEOHTOJIO‘H A 


r. 1. JIAWEHKO 
HOBbIE POJA JEBOHCKUX TEHTAKYJINTOB 


(ITpedcmaeaeno axademuxom Jl. B. Haauexunoim 19 IV 1957) 


M3yuenve TeHTaKYJHTOB, HOBaKHH HW CTHIMONMH W3 AeBOHCKUX HM YacTH4HO 
{WJIy PHHCKUX OTOAKeHHH PyccKol nuathopMbl u Ypasia noKasav0, YTO OHH AB- 
AIOTCH IMMPOKO paCIIpOCTpaHeHHbIMH B STHX OTJIOMKCHUAX, OTIMYAIOTCA pas- 
jooOpasHemM opM HM MMEIOT BaxkHOe 3HaveHHe LA crpaTurpaduu. 
| Bnepspie pox Tentaculites 6p ycraHossex Inorretimom B 1820 r. (+); rnaz- 
/ue POpMbI TeHTakywIHTOB JiioqBuroM (7) Gblu oTHeCeHbI K poy Styliola Les., 
nosquee A. I]. Kapnuncxun (*) Bbiqetenbl B HOBBIT pox Styliolina. 
Ilo ckyabntrype 6bi1M BbifeneHb! (4,°) serpipe rpymnbt: 1) c nposombHbIMu 
inpyitkamu; 2) C MomepeyHbIMH CTpyHkamu; 3) Cc MpomosbHbIMM uM MOMepey- 
WBIMH CTpylikaMH u 4) ruiaqKue dopmbl. Tperba rpymma xapaktepusyerca 
PHCYTCTBHEM IIPOMOJIbHBIX H MOMepeyHbIX CTPyeK, HaJIHYHeEM KalleBuAHOM 
MOPHOHAJIbHOH KaMepbl WH OTCYTCTBHeM Pe3KO BbIPaxKeHHbIX KOVIell. Ona Opia 
ibijeneHa Tropuxom (°) B camoctosxTembuptit pom Novakia. 
Teno (*) B coctaBe poga Tentaculites Schl. Hameuaer Bbiemenue Tpex rpymn 
€HTAK YJIMTOB M0 Mopdosorn4eckuM MpH3Hakam: 1) c KOMbILAaMH OAMHAKOBOH TOII- 
HHI HW rviaykKuMH Oopo3yKaMnH, 2) C TOHKHMM KOJIbILaMH B NpOMeXKYyTKaX MexKLy 
pyOpimu, 3) C NpOAObHBIMM CTpyHkKaMMu; OJHAaKO OH He NpHaBasl HM 3HA4YeHHA 
ojos. Knaccudbukalud ia STOM rpynnbi He Oblia paspaOoTaHa, YTO CHJIbHO 
ATPYIHANO UCNOML30BaHHe rpynnbl. 
— B1954—1955rr. Ha ocHoBaHUH u3y4eHHA OoMbWOrO (akTHYeCKO"O MaTepHaua 
BTOPOM Oblla pa3spaOoTaHa KaccHpukaluA TeEHTAKYJIHTOB, HOBaKMM WM CTHJIKO- 
IMH; Obl BbIeIeH PAX poo, mofcemelicrB u ceMmelicrB, 4 oTpsajja HM CaMocToOS- 
‘ebHbIMt Ksacc Coniconchia, Kk KoTopomy B Ka¥ecrBe OTpAoB oTHeCeHbI Ten- 
aculitida, Novakiida, Styliolinida a raonutsi (°). 
BnocaescTBuu aBTOpOM Nepsple 3 orpaya Oblmn OObeMHHEHEI B HasoTpay Ten- 

aculitoidea, a rnomutet B. A. Cpicoesbim Bbiemenbl B HafoTpay Hyolitoidea. 
Tyke MpHBOAMTCA KpaTKad XapakTepuCTuKa HOBbIX POOB TeHTaKYJIMTOB (°). 


| K.lacc CONICONCHIA 


Hagorpay TENTACULITOIDEA 
Otpaq. TENTACULITIDA 
Cem. TENTACULITIDAE Walcott, 1886 (’°) 


Por HeteroctenusG.Ljasch. (inlitt.). Puc. 1, a 
Heteroctenus IT. I]. Jlamenxo, 1955 (°) 


Tun poga Heteroctenus mesodevonicus G. Ljasch. Pycckaa nnarpopma, xu- 
eTCKHH pyc, BOpoObeBcKut ropusoHT (*). 

Tuaruos3. Cpequnx pagmepos, npaMad, TOHKOKOHHYeCKad pakOBuHa, 
(OKPbITad MOMepeywbIMM KOMIbUAMU ABYX THMOB — MHOTOUMCJCHHBIMH MeJIKUMH 
| pekKo pacnojioxenHbiMu KpyHbimu. TlocnegHue MoryT ObITb OJMHOUHBIMH 
| BOHHBIMH HIM pacnioviaraerca rpynnamu. Mxorga Ha NoBepXHOcTH kouel 
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H MIpOM@KYTKOB HaGOLalOTCA MoMepeyHbie MOplIMHbI. Crenka TosIcTad, CIO“ 
cTad, IPOHH3ana CeTbIO pasMaJIbHbIX KaHasbleB. BuyTpeHHAA MOBepXHOCTb CTeH- 


KW TlafKkad, HM MOUTH ruiayKan. B nepBok MOMOBHHE PaKOBHHbI!, COOTBETCTBYIO- 
Uke MOJIOABIM CTaMAM pocTa, BHYTPeHHAA MOOCTh pasyemena MomepedHbIMH 


TeperopoyKaMH Ha KaMepbl. 


Ilo dope pakoBHUHbI H XapakTepy CTeHKH ONMCaHHbIM pox O1H30K K Tenta- 
culites Schl., or koroporo oTjmHuaeTCA HaH4NeM KOJIell, a HE MOPUIMH B NpoMe- 


| 


| 


*KYTKAX MEKLy rpyObiMu KOJIbUaMHU, a TakKe PviaKOH BHYTPeHHeH MOBep XHOCTHIO: 


CTeHKH. 


K sToMy poly OTHOCSTCA celyloulMe BUAbI, H3YYeHHbIe aBTOPOM: Hetero- 
ctenus mosolovicus G. Ljasch., H. mesodevonicus G. Ljasch., H. solnzevi 


G. Ljasch., H. ilmenicus G. Ljasch., H. orientalis Karp., H. tichomirovi 
G. Ljasch., H. tragula Wen. [Ipencraputenu poya Heteroctenus serpeyatorca 
B OTJOXKeHHAX Jepona CCCP, 3anaquoi Esponst uv Amepuku. 


I 


Cem. HOMOCTENIDAE G. Ljasch. ¥ 


Tloncems Homocteninae G. Lijasch. ; 


Pon Homoctenus G. Ljasch. (in litt.) Puc. 1,6, pue. 2, a—a 
Homoctenws21 4 1 emko sl Wi be 

Tun poga Homoctenus krestovnikovi G. Ljasch. (in litt.). Pyeckaa maar 
dopmMa, dpaHckHH Apyc, MOMAHHKOBbIM TOpH3OHT. 


oe, ce a ee an in ee, 
vv 


Puc. 1. CxemaTuueckve mpofoububle paspesbl TeHTakyMTOB. CyeBa HnanpaBo: Heteroctenus 
G. Ljasch., Homoctenus G. Ljasch., Polycylindrites G. Ljasch., Uniconus G. Ljasch. 
Multiconus G. Ljasch. 20 x 


Huaruos. HeOoubumx pasMepos, 1paAMas, TOHKOKOMMYeCKaA pakOBUHa 


Kpyraoro ceyenua. [lopepxnoctb NoKpbira MHOPOUNCeHHbIMH MpHMepHO OLH- 
HaKOBbIMH, TOHKMMH, OObIMHO OCTPbIMH NOMepeyHbIMM KOJIbIaMH, pasjeseHHbIMH 
Oolee LWMPOKUMH, OKPYTVIeCHHO-BOTHYTLIMM MpoMexyTKamu. CreHKa ToHKas, 
cmonctad. BHyTpeHHAA MOBepXHOCTb CTEHKH KOMbYaTad, NOBTOPAIOWaA CKYJIbI- 
Typy pakoBuubl. [leperopoyku ToHKHe M COXpaHAIOTCA pelo. 

STOMY POLY OTHOCATCH CieLyIOULMe ONMCAaHHbIe ABTOPOM BubI: Homoctenus 
kikinensis G. Ljasch., H. acutus G. Ljasch., H. krestovnikovi G. Lijasch., 
H. tokmovensis G. Ljasch. 

IIpeacraputesn 9TOrO poa, U3yYeHHbIe ABTOPOM, BCTPevalorTes B OTOKeHHAX 
BepxHero jleBona CCCP. 
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Puc. 2. a—e — Homoctenus krestovnikovi G. Ljaschenko sp. nov.: 
aq — pHewHui Bu, 10 X, 6—ée — MpOOJIbHble Paspeshl, 50 &. Bality- 
rau, cks. P-24, 1836—1845 m. JlomannKosblii ropH3onT (Dj dom.). e, 
@ — Multiconus schimanskii G. Ljaschenko sp. nov.: e— BHeWHHH 
10 X, @— mpogonbubiii paspes, 50 X. Amatbipb, CKB. P-1, 875— 


BHI, 
881 m. AnateipcKui ropu3onT (Dj al.) 


AH, Tt, 116, Ne 1, JlamenKo 


Homoctenus krestovnikoviG Liasch. (in litt.) 


2x pages 


_ Yonorun BHHTHH 12/523. Baiityran, ckpaxuna P-24, rnyOuna 1836— 
345 M, oOpasem 1467. JlomanuKosas cputa, puc. 2,a. 

_ Pakosuna HeOoubulaa, AMHO OKO0 6—7 MM, MpsAMas, ocrpoKoHuyeckas,. 
YIuIOM BO3pacTaHuA B CpeqHem 6—9°. TlopepxHocTb pakOBMHbI NOKpbITa MHOFO- 
MCICHHDIMH, PABHOMEPHO PacrOsO2KeHHbIMH, Pe3KO BbIPaXKeHHbIMU, OCTDPBIMML 
DJIbIAMH, pasjeJIeHHbIMH IIpAMepHO B 2—3 pa3a Gouee WIMpOKUMH, OKPYTJIeHHO- 
STHYTHIMM MpOMexyTKaMu. B nepBoli YacTH PaKOBHHDI KOIbIa MEMKUE, HU3KHE. 
(0 Mepe pocTa paKOBHHbI KONbUa U MpOMeKYTKM MOCTeMeHHO YBeHYHBAIOT CBOH 
a3Mepbl. Koybila craHoBATCA Oosee pesKHMH, IPpOM@eKYTKH — CHJIbHee BO- 
AYTbIMA MH Oomee wiMpoKHmu. Ha BeMunHy AMaMerpa NpuxosUTCA B NepBoOli 
oOBHHe 3—4, Bo Bropoi 6—8 mNonepeyHbIxX KOWelL. 

Berpeyaerch B MaCCOBOM KOJINUeCTBE B YePHbIX OHTYMMHO3HBIX H3BeCTHA- 
ax JOMAaHMKOBOM CBUTEI BOCTOUHBIX palionon Pyccko naatcopmer, Tumana 
Ypaua. 

Haspanue Jano B uectb B. H. Kpecrosuukosa. 


DOr olvevyliindrites GL pes ch. Gili. Pueses. 
Polycilindrites, TI. I. Jinmenxo, 1955..(°) 


Tun poya Polycylindrites nalivkini G. Ljasch. (4). Pyecxas mnatcopma,, 
PaHCKHH ApPyCc, HWXKHEBOPOHEKCKHH TOPH3OHT. 

HeOoubuimx pasMepoB IpaAMaad uM Ca60 M30rHyTaa TedeckomuuecKkan pa- 
opnHa. Bes uM uacTb ee Kak ObI COCTOMT H3 HECKOJIDKMX WMIMHApOB, MocTaB- 
CHHBIX APyr Ha [pyra, WuaMerp KOTOPbIX yBeHUMBAaeTCH K yCTbiO, OmarosapA 
eMy pa3pe3 CTeHKH MMeeT CTyMeHUaTHI xapakTep. [lopepxHocTb MoKpbiTa Mes- 
MMH, OObIUHO YIJIOBaTbIMH KOJIbUaMH, paseeHHbIMU Oosee IMpOKHMU, OKPYr- 
@HHO-BOrHYTBIMH TpoMexkyTKaMH. CrTreHKa TOHKadA, coucTand. BuyTpeHHaa 
OBePXHOCTb CTeHKH NOBTOpAeT HapyxXuHylo ckyaputypy. Ilo xapaxtepy creHkKu 
-BHYTpeHHeli MOBepXHOCTH ee ONMCAaHHbI po 61u30K K Homoctenus G. Ljasch., 
T KOTOPOrO oTMMYaeTCA TemecKONMUeCKON CbopMoll paKOBMHBI, IpHueM Ha rpa- 
wule UHIMHApOB WHOra OHO KObUO HECKOJbKO KpymHee. 

K 9TomMy posy oTHocaTcs clelyrollue BHAbI, H3yYeHHbIe apropom: Polycy- 
ndrites jaregae G. Ljasch., P. tenuigradatus G. Ljasch., P. semigradatus. 
t. Ljasch., P. menneri G. Ljasch., P. nalivkini G. Ljasch. 

_ IIpencrapurenm 2Toro posla BCTpeuwaiorca B OTJOXKeHUAX [eBOHA CCGP? 


HOC mie On Mae GO. ja sic in, 
Pore, mai ¢o.nuis, G, jas ch, dm litt.)..(Puc. lye. 


Wire Ottis: ee liac! Tm enK oO, 1955 (7) 


Tun poga Uniconus glaber Trautsch., 1881 (7). Pycckaa naatdbopma, 
aBHOe JeBOHCKOe Mose, PPaHCKHH Apyc, CBHHHOPACKHe CJION. 

He6oubuimx pasMepoB, MpxAMaxA, TOHKOKOHMYeCKaA pakOBMHa, MOKPbiTad 
HOFOUHCJICHHBIMH, MOUTH OJMHAKOBbIMH KOJIbUaMH, PaseJIeHHbIMH MPHMepHo, 
aBHbIMH HM MO WMpHHe MpoMexyTKaMH. CreHKa TOJICTaA, CJIOMCTaA, MpoHH- 
aHa pallMaJIbHbIMM KaHasbiamu. BuyrpeHHaAa MOBepXHOCTb CTeHKM TulalKad 
WM mourn ruiaqkad. B mepBol MOoMOBHHe PaKOBHHbI, COOTBETCTBYIONLeH MOJIO- 
PIM CTAMAM POCTa, BHYTPCHHAA MoMOcTh pasfeena NONepeyHbIMH Meperopol- 
aMH Ha KaMepbl. 

K pogzy Uniconus orHocsitca cienyroulMe BHbI, USYYeHHbIe aBTOPOM: Uni- 
onus glaber Trautsch. u U. kremsi G. Ljasch. 

Ipencraputenu poxa Uniconus perpeuyatorcs B OTJO*KeHUAX CHJ1ypa UH NeBOHA 
CCP u Sanaguon Esponpt. 
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Pox Multiconus G. Ljasch. (in litt.). Puc. 1,0, puc. 2, 2—d. 
Multiconus, PT saiver Kony 


Tun pogza Multiconus schimanskii G. Ljasch. (in litt.). Pyccxan maatop- 
Ma, (panuckui spyc, aslaTbipCKHl TOPH30HT. a 

HeOoubuiux WIM CpeHHuX pasMepoB IpaMad pakOBHHa, Kak Obl COCTOAMaA 
W3 HeCKOMbKUX KOHYCOB, YaCTHYHO BIOKeHHBIX Apyr B Apyra. Ilopepxuocrb 
NOKPbITa MHOFOUHCJICHHBIMH, PaBHOMepHO paCHOJIOxKeHHbIMH, MeJIKHMH KOJIb- 
IlaMH, pPa3@JIeHHbIMH OKPYTVJICHHO-BOrHYTBIMM TpoMexkyTKaMu. Y UIMpOKHX 
KOHIOB KOHYCOB H€KOTOPbIX BAOB pacnomarawrca 4—6 Oosee KPYNHbIX aCHM- 
MeTPHUHBIX KOJell. CreHKa TOJICTad, CIOHCTaA, MpOHH3aHa pas\MaJIbHbIMH Ka- 
HambuamMu. BuyrpeHHAa MOBepXHOCTb CTeHKH ryiayKaAd. Ilo paBHoMepHomy pac- 
MOIOXKeHHIO KOell, XAPAKTepy CTCHKH H BHYTPeCHHeH MOBepXHOCTH ee OMMCaH- | 
HbIi pO 630K K posy Uniconus, or Koroporo ormMmuaeTcA MHOFOKOHYCHOH op- 
MOH paKOBHHBl. , 

Kk sromy poly orsocutTes usydeHHbIt aBropom Buy Multiconus schimanskii. 
TIpeacraputemu 3TOrO pola BCTpeyaloTcs B OTMOMKeHHAX WeBoHa CCCP u 3anaz- 
HoH Exsponpt. : 


Multiconus schimanskii Gylijasch Gime 
Puc. 2, 2) e—o. 


Tonorun BHUIFHUV 12/321. Anarpipb, cxs. P-1, rary6uHa 875—881 M, ama- 
TbIPCKHM TOPH30HT, puc. 2,2. 

PakoBuHa HeOOJIbUIad HIM CpeHUX PasMepoB, JWIHHOK OKOJIO 9 MM, ipaAMad, 
Kak Obl COCTOAMad 3 JBYX KOHYCOB, HalOJIOBHHY BJIOXKeHHbIX pyr 
B [pyra, C yrvIoOM BO3pacTaHHA B NepBol Nomo0BuHe 4—6°. IloBepxHocTb noKpbita 
TOHKHMH, YaCTO paCMOsIOXKeHHbIMH YIIOBATbIMH KOJIbIaMH, pa3eJIeHHbIMH B 
1,5—2 pa3a Ooulee LIMPOKMMH OKPYIJIeHHO-BOrHYTbIMH IpoMexkyTKaMu. Pa3mepsl 
Koel, H MpOMexXKYTKOB YBeJIHUNBAaIOTCA MOCTeMeHHO, H MpHMepHO K CepeuHe 
JWIMHbI PpaKOBHHbI y WupoKOrTO KOHWa MepBoro KOHYCa KOJIblla CTaHOBATCA 
Ooulee KPYHHbIMH, ACHMMeTPHUHBIMH, WIMPOKMMM, HaKJIOHCHHbIMH K yCTbIO. SaTeM 
pa3Mep KOJIell M Hapy2KHbI WHaMeTp paKOBHHbI pe3sKO COKpalllaeTCA WH CHOBa MO- 
CTeMeHHO BO3pacTaeT, HU BOM3H YCTbA KOJIblWa CHOBa CTAHOBATCA TpyObiIMH, Ha- 
KJIOHEHHBIMH K ycTblo. B npuycTbeBolt YaCTH KOJIbIa OUeHb Meike. Ha Bemu4nHy 
WMaMeTpa B CpefHeH YaCTH MepBO NOJIOBHHbI PaKOBHHbI PacMOsOKeHO OKOO 
7—10 nonepeuHbix Kove; B KOHLe MepBOH YaCTH paKOBHHHI, Pe KO/IbIla CTaHo- 
BATCA KpynHbIMu, UX 4—5. Bo BropoH YacTH paKOBHHbI COOTHOIWeHHe KOsIell 
IIpHMepHO Takoe xe. ; 

Or Multiconus rugulatus Richt. onucaHHblit Buy oTMYaeTCA JBYXKOHYCHOM 
(POpMOH PaKOBHHbI (BMeCTO YeTbIPeXKOHYCHOH) HM HaM4YHeM rpyObix KOulell y 
IWHPOKUX KOHILOB KOHYCOB. 

BerpevaercA MaCCOBbIMH CKOMJICHHAMH B OTJIOXKeHUAX aJlaTbIPCKOrO ropH- 
30HTa IWeHTpaJIbHbIX OOsacte PyccKoH muatcdopMl. 


Bcecorw3Hblit Hayu4HO-HCCIeOBaTeIbCKHN Tloctynuato 
reoMOropasBeMOUHbIt HePTAHOH MHCTHTYT 22 III 1957 


HWMTMPOBAHHAS JIUTEPATYPA : 


1E. Schlotheim, Die Petrefaktenkunde, 1820. 2? R. Ludwig, Palaeontos 
graphica, 1, 1864. ° A. Karpinsky, Mem. Acad. Sci., 32, S. VII, Ne 1 (1884). 4O7 
Novak, Beitr. z. Palaontol. — Osterreich — Ungarns, 2, 1882. 5 G. Girich, 
PalAozoicum’ des Polnischen Mittelgebirges, 1896. 8G. Giirich, Jahresb. Schles. Ges. 
Vaterland. Kultur, 77, 11b, 32 (1900) ? J. Peneau, Bull. Soc. Sci. Nat. de l’Ouest de 
la France, sér. 4, 8 (1928). § I. 0. Jia meuxo, Bronn. MOUT, orz. reon., 30, 8. 3 (1955). 
97. TI. Jia meunxo, Jlesouckue TextakyuTbl, HOBAKHH M CTHIMONMHI IWeHTpaIbHOW UuacTH 
Pyccxoli nmatopmpr. AptopedepaT aucceptauuu, M., 1955. 10 Ch. Walcott, US Geol. 
Surv. Bull., Ne 30 (1886), "YT. I. Jiameuxo, Taneonton.. cOopx. BHMTHH, 
Bp. 1 (1954). PT. Tpaytmoasba, Tp. MONT (1881). 
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1957. Tom 116, No 1 


PHCTOJOLPH A 


K. H. HAPOBYUATOBA 


O CHHATICAX AMEP MO3)KEYUKA 


Joxaayo Akagemun Hayr CCCP 
| (Tpedcmaeaeno axademuxom K. M. Beixoseim 18 II 1957) 


| MW. IL Tasnos paccmarpusan Mexneliponambuble CBA3M KaK MYHKTbI Clense- 
HWA, KOTOPBIM JOJLKHA IPHHaexkaTb pelllalollad powb B OCYIlecTBIeHHH 
SaMbIKaTe/IbHOM CyHKUHA yCIOBHOpedieKTopHoro ammapata. Hacrosmas 
paOota Oblla HalipaBseHa Ha BbIABICHMe JeTa/bHbIX B3AaMMOOTHOLICHHH MexK- 
Wy HelipoHaMu B 3yO4aTOM H B KPOBeJbHOM SApaX MO3i%KeuKa YeMOBeKa 
MW 2KMBOTHBIX. 

Cpequ OOWIMpHOK HTepaTypbl, MOCBAeHHOM BOMpOocy MexKHeipoHnabHbIXx 
cBa3eH B BereTaTHBHOM HM WeHTpaJIbHOM HepBHOH CUCTeMe, HaM He yJlaloCcb HaliTu 
HH OAHOH paOoTbl, KoTOpad Obla Obl NOCBALeHa USYYeHHIO MexKHeMPOHHbIX 
CBASCH B YKa3aHHbIX BbIlle Apax.Bmecte c TeM HCCIeOBaHHe CTPYKTYpbI CuHall- 
COBB ApaxX MO3KeukKa NpekcTaBsAeT OCOObIM MHTepec, TaK KaK U3BeECTHAa OUeHb 
OObIIAA UYYBCTBHUTeIbHOCTb KJICTOUHBIX 9JICEMCHTOB 3yOuaTOrTO Apa MO32Keuka 
K PAY WaTOredHbIX daKkTOpos. 

IIpu w3y4¥eHuH cpe30B MO3%KeuKa KOUIKU, OKpallleHHbIX MeTOZOM Busbuos- 
cekoro — Ipoc, HaM yJjaIOCb BbIABHTb CHHANCbI Ha HEPBHbIX KJeTKaX 3y64aTO- 
ro ajipa. Ouu Obl pacnomoxwKeHbl Ha Tele KJIETKH M Ha ee NpoToNMasmMaTuye- 
CKHX OTpocTKax. CuHancbl MMeH BH KOe¥eK, NeTeseK, NYPOBOK, OyJaBbl, 
KonObl. Muorue 43 HHX HMeIH KOPOTKMe HM TOHKHe MpPHBOAALMe BOJIOKOHIa, 
KOTOPbIe HepeKO COCMMHAJIM HeECKOJIbKO CHHAaNTHYeCKUX KOseyeK BMecTe. Cu- 
{allCbl HEPBHBIX KJIETOK 3yOUaTOFO AZpa MO32KeuKa MMEIWT PasJIM4HYIO BeIMUHHY. 
SpeqM HUX OTMeualOTCA KpyUHble H MeKue. Kpymuble cuHanchl B 2—3 pasa Oonb- 
me Menkux (puc. 1), Wucno nocmeqHUXx Ha HEPBHBIX KeTKax 3yOuaTOro Apa KOUI- 
<H B CcpesuHem jlocruraer 50, 

Cuuanicbl HepBHbIX KJIeETOK KpOBeIbHOrO Apa MO3%KeuKa KOIIKH MO Popme 
i BesM4MHe Ooslee HIM MeHee OHOOOPa3HbI H KOJIMUCCTBO UX Ha KeTKe JOCTU- 
‘aeT 15—20. 

Ha HepBHbIx KeTKax 3yOuaTOrO Apa MO3x%KeuKa YemOBeKa Hapsyy C Mpo- 
‘TRIMH CHHallcaMu: KOJIeUKaMH, HeTeIbKaMH, WyroBKaMH, OyaBaMu uM KOWOaMH 
puc. 2) mpl Ha6mofmaem u Oomee cioxKHbIe CuHarchl. Ha puc, 3 Bugno, 
ITO TePMMHaMbHOe BOJOKHO HM OOpas0BaHHble UM CHHAIICbI JleKAaT Ha OTPOCTKE 
[epBHOM KMeTKH. OHO JMXOTOMHUeCKH JeIMTCA Ha KOHEYHBIC BeTOUKH 
yKaHUMBaeTCA KoNeuKamU. Ilo crpyKType 9TH KONeuKH OoObIlelO 4acTbIO 
‘OMOreHHBI. 

Pa3auune B opMe H BesMUHHE CHHAICOB y XKMBOTHBIX H YeMOBeKa aeT OCHO- 
aHHe MIpelMONO*KUTb, YTO OHH MMeIOT TakKxKe HU pasM4HOe PYHKMMOHAabHOe 
HayeHue. 


VUucturyt pusnonoruu um. H. II. Tapnopa [loetynns0 
Axkagemun nayK CCCP 8 III 1957 
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Jloxaaygn Axagemuu nayk CCCP 
1957. Tom 116, Ne 4 


rHCTOJIOPHA 
B. A. THXOBA 
CMUMMNATHYECKAA HHHEPBALLMSA WHJIMAPHOH MbILILbI 
MW CKJIEPbI 


(ITpe@cmaeaeno axademuxom K. M. Bomwoeoim 19 I] 1957) 


IlunuapHad MbIIla B OTHOWIeHHH CHMMaTMueCKOM MHHepBalluu HW3y4eHe 
ca6o. Ec B M3BeCTHOM Mepe BbIACHeH cyOcTpaT sihdepeHTHbIX NMapacuMnarThH- 
UeCKHX HEPBHBbIX BOJIOKOH UMMapHO MbILUUbI,TOB OTHOLWEHHH CHMNaTHYeCKOr 
MHHepBalli Mbl HM€eM MpOTHBOPeyMBble JIMTepaTypHble Janie (7°). B uspect- 
HbIX HaM paOoTax HeT HHKAKMX YKa3aHHH O pacmpocTpaHeHHH W OKOHYAaHUAX 
MOCTTaHrIMOHAPHbIX CHMMaTHYeCKHX BOJIOKOH B IWMJIMapHOH MbILULe. 

C tWeibio H3y4UTb YYaCTHe CHMNATHYECKUX BOJIOKOH B HHHePBallMH WMIMap- 
HOM MBIIULLbI H CKJIepbI MbI BOCMO/b30BaJINCb MeETOJOM JlereHepalluH, NOCTaBHE 
Ha KOLIKaX OMbITbI C OMHOCTOPOHHUM BbINYULeCHHeM BepXHerO WehHOro raHrna. 

Bcero Hamu mpousBefzeHo 26 onbitos. IlocmeonepalMoHHble CpoKH KoueGa- 
mucb oT 24 go 120 uac. Usyuanucb 06a rua3a (ria3 OMepHpyeMOM CTOPOHbI Mb 
pacCMaTpHBaJIM KaK OMBbITHBIM, rla3 MpOTHBOMOJOKXHOH CTOpOHbl — Kak KOH- 
TPOJIbHbIi1). 

Marepuaa duxcupopasica B 12% pacrBope HelitpabHOoro PopMasuHa B Te- 
yenue 5—7 cytoxk. Ilocne d@ukcalluu KaxKUbI Tas paspesayicA MO MepHyNaHy 
Ha 4—6 uactTeH, WH Cc OO6aCTH WHIMapHOro Tela JleaIuCbh Ha 3aMOparxKuBalollen 
MHKpOTOMe cpe3bl TomuMHOH 40—60 ». O6pa6oTKa cpe30B mpon3sBO_uack 
myTeM HMMperHalluu cepe6pom metofom BuabmospcKkoro — Ipoc, nocse ere 
Cpe3bl JONOJHUTEIbHO OKPalMBasIMCb KBaCILOBbIM KAPMHHOM, 3aTeM OOe€3BOXKUBA- 
JIMCb CIMPTOM, MpOCBeTJIAJIMCb KCHJIOJIOM HW 3aKJIOUaUCbh B KaHaCKUH 6a1b3aM. 

AHaIv3 9KCNepuMeHTabHOTO MaTepHasa Mocme OAHOCTOPOHHErO BbIyUle- 
HHS BepXHero WeHHOrO raHrvIHA Jal KapTHHY erehepalluu noctTraHranonap- 
HbIX BOJIOKOH B IWHJIMapHOM MbIMIMe H CKepe Tyia3a OMepupyeMOol CTOPOHHEI. 

O6pIuHO yxKe Yepes 24 "aca Nocwle ONepallHH B HEKOTOPbIX MAKOTHBIX HEPBHBID 
BOJIOKHaX UMJIHapHOM MbILIMbI OTMeYaIHCb ONpeeseHHble H3MeCHeEHHA, BbIpa: 
*KalOUlMeCA Ha 9TOM CpOKe B HaOyxaHUH H aprenToduann. Ho HanOonee Jemoun: 
CTPaTHBHY!O KapTHuHy AereHepaTHBHOTO Mpollecca HePBHbIX 3JICMeHTOB B 9TH) 
OlbITaX MbI OTMeYasIH B cpoKH oT 48 Jo 96 4ac. 

Ha mpenapartax 48-uacoBoit JaBHOCTH Mocse OMbITa B MydKax HapyXKHOro ciie 
TeHHA HapsALy C HOPMaJIbHbIMH HEPBHbIMM BOJIOKHAMM OTMeY¥aJIOCb 3HaYHTeIb 


Puc, 1. Jlerenepauua MAKOTHBIX HePBHbIX BOJIOKOH CpeHero civeTeHHA B WNIMapHOH MbILLUIL 
yepes 96 uac. Mocwle yfavleHHaA BepXHero welHoro yaa. Kouka. Onpitupii ras. M-9, 06. 40 
oViey Itsy NS 


Puc. 2. Bapuko3Ho u3MeHeHHbIe Se3MAKOTHbI€ HeEPBHbIe BOMOKHA Ty6oKoro cmvieTeHHaA UM 
JIMapHOH MbIIUbI yepes 48 uac. Nocne yameHHA BepXHero WelHoro yaa. Kowka. Onxtrublit ras 
M-9, o6. umm. 90, ox. 15. 


Puc. 3. 3epnuctalii pacnaq OesMAKOTHBIX HEPBHbIX BOJOKOH Tay6oKoro HepBHoro cieTeHH: 
IWMIMapHOH MBILUMb! yepes 120 vac. Moce yqaeHuA BepxHero WeliHoro y3na. Kourka. OnbiTHBtl 
ras. M-9, 06. umm. 90, ox. 15 x. 


Puc. 4. Sepnuctad erenepaluaA TOHKHX GOe3MAKOTHBIX HePBHBIX BOJOKOH OKOsO KanusIApo 
B cKepe. Uepes 48 uac. moce yqanenua BepxHero welinoro ysna. Komxka. Kontpospubiit rviaa 
M-9, 06. umm. 90, ox. 10. 
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joe YHCJIO MAKOTHDIX HePBHbIX BOJIOKOH B CTaquH HaGyxXaHHA, BapHKOSHOCTH 
(IM Marke B CTawqMM 3epHUNCTOrO pacnana. Ha Oonee no3sqHUuXx CpoKax B Mpolecc 
(ereHepallMH BOBJIeKalOCb BCe OO/IbWIee KOJIMYECTBO HEPBHbIX EOJIOKOH, H O- 
[OBPEMeCHHO YIuyOMANHCh, LOCTHraA BbICOKOM TOUKH CBOETO pa3BUTHA, Merene- 
ATHBHbIe ABMeHHA (pwc. 1). B no3sqHHe cpokH OTJebHbIe HEPBHbIe BOJOKHA 
{ 4X OKOHYAHHA MOJIHOCTbIO paspyllaIHCb, WH OOHAPyXUTb UX YLaBaslOCb TOJIb- 
‘O MO TEM YePHbIM TOUKAM, KOTOPble OCTaBaJINCb Ha MeCTAX ObIBLUNX HEPBHbIXx 
30JIOKOH. 

B ray6oKoM MbILUe4HOM CIJIeTeHHH WHJIMapHOl MbINLbI HaM ylasocb o6Ha- 
VAKUTb Cpe HOPMAJIbHBIX O€3MAKOTHBIX HEPBHEIX BOJIOKOH HM AX OKOHYAHHE 
i3MCHEHHbIe TOHKHe O€3MAKOTHBIC HEF BHbIe BOJIOKOHLa H UX KOKLEBbIC CTPYKTYPbI 
yxKe uepes 48 uac. nocne onbita. Ilo xofy G6e3MAKOTHBIX HEPEHbIX BCJIOKOH ObIWIH 
3HHbI BAPHKOSHbIC B3LYTHA, a KOHLUEBbIe CIPYKTYPbl BOJIOKOH B Bue KOMeUeK 
A MIYTOBOK CHJIbHO HMNPerHHPOBadNcb CepeOpom (puxc. 2). 

B cpoxu ot 96 no 120 uac. uacTb GeE3MAKOTHBIX TOHKMX HEPBHBIX EOJIOKOHLEB 
IOJIHOCTbIO pacnasaucb WH BHUAHbI Gb TOJbKO B Bue NYHKTHPHbIX JMHKH 
(puc. 3). 

Heo6xo2uMo ykKa3aTb, YTO He BC€ MAKOTHBI€ HEPBHble BONOKHA JereHepupyior 
OMMHAKOBO WH OMHOBPeMeHHO. Hapsazyc RereHepHpyiolluMu EQJOKHKAMM OTMeYa- 
IMCb TOJICTbI€E MAKOTHbIC BOJOKHA, KOTOPble KaKYTCA COBEfPIEHHO HEHOPMAJIb- 
HBIMH. MutTakTHble BOJIOKHA, OTMe4AIOMWeCA B YCJIOBHAX 3TOTO 3KCNepHMeHTa, 
HalO TOJIKOBaTb HJM Kak P€3HCTEHTHbIe OOPas0BaHHA, WIM Kak BOJIOKHa HHOK — 
He CHMMaTHYecKOH Mpyposbl. OHH MOryT ObITb, Mpexke BCcero, 2eMeHTaMH 
acbqdepeHTHOH MHHEpBalluH. 

Ha6ntoqad 3a uHHepBallueli UHMapHOl MBILUNbI M CKIeEPbl KOPHEOCKJepasb- 
HOH OOlaCTH, Mbl OTMETHJIH JereHepHpyicliine TOHKHE C€3MAKOTHbIC HeEPBHbIe 
BOJIOKHA, HMEIOWLMe OTHOWMeHHE K KanusApamM. OcoOeHHO ACHYIO KapTHHY Jere- 
HepallHH TOHKHX HEPBHbIX O€3MAKOTHBIX BOJIOKOH Mbl HaOOJasu OKOMO Kanu- 
JIApOB CKJlepbl. 

Be3MAKOTHbIe HEPBHble BOJIOKOHIa (HM B TOJICTHIX MY4UKaX, HW OJMHOUHO Mpoxo- 
Ale OKONO COcyOB) OblIM ereHepaTHBHO H3MeHeHBI. TOHKHe HEPBHbIe BOVIO- 
KOHIa, OOcIyKUuBaIOWINe COCYIbI, pacnaBlnecA Ha 3epHa, HMeJIH BU NYHKTUP- 
HBIX JIMHHH. Oxoo cocyOB BHAHbI BbileluNe H3 pycua POpMeHHbIe QJIeEMeHTHI 
KpoBu. Tak 2ke OTYeTHBO BUAHa LesopMalluA NMIMeHTHBIX KJIC1OK, CONPOBOX- 
JaiolluxX Cocybl H HepBHble NyuKu. 

Bruxy Toro uTo WereHepalluA UMeJa MECTOB pe3yJibTaTe Onepallun yalenuAa 
BepXHero IWeHHOrO y3ula, Mbl BMpaBe C4YMTAaTb, YTO CHMMAaTHYECKHe HepBHble 
BOJIOKHa IIPHHHMAIOT yuacTHe B HHHeEPBalHH WHJIMapHOH MbIIWUbI WH CKJepbl. 
M3 npenapaToB BUAHO, UTO JereHepupYOT MAKOTHbIC HEPBHble BOJIOKHA B MY4Kax 
Har YKHOrO HW CpesHero CrweTeHHH WH O€3MAKOTHbI€C TOHKHE HEPBHbIe BOOKHA, 
WHHEpBUPYIllNe KJeTKH MbIWeUHOM TKAaHH HW KanvaApbl. HepBubie BOIOKHA, 
JlereHepupyloulue mocme yaeHuA BepXHeroO WelHOrO FaHrIuA, MOTyT ObITb 
TOJIbKO MOCTTaHrJIMOHapHbIMH CHMNaTHYecKuMH. J[pyroro TOKOBaHUA MOKA ObITb 
HE MO2KET. 

Vi3pectHo, uTO UWHMapHad MbIWIMa HHHEPBUPyeTCA PIaSOLBUTaTeJIbHBIM Hep- 
BoM. Cy6ctpat sdhdepeHTHOH NMapacnMNaTHyecKOH WenoukH OT ria30BuraTeJb- 
HOFO HepBa B IMIHapHOH MbILUMe ycTaHOBeH 9KCNepHMeHtatbHO B. M. Tymno- 
Boi (1), B. H. Tepyoscxum nu B. H. Mypatom (°). Hamm onbitpl ¢ BbIyeHHeM 
BepXHero IWeHHOrO TaHrHA LOKAa3bIBaloT, YTO WH/IMapHaA MbIlMa HMeeT H CHM- 
NaTuyecKkyloO HHHEPBallulo. CefOBaTesIbHO, MbIl MOPKEM MPHHATb ABOWHY!O WHHep- 
Balluio (apacummaTuyecky!o WH CHMMaTHNecKyl0) WuIMapHol MbIIUBI. 

Bonpoc 0 ABOMHOH MHHepBallW4H MHOFHX OpraHoB, COjep*KalllMxX TaKytO 
MYCKyJlaTYpY, pagpellieH B HACTOAMLee BPeMs NOMOXAUTEMbHO PAJOM aBTOPOB. 

ebIO H3YYCHHA B3aMMOOTHOWWCHHA CHMMAaTHYeCKON HePBHOH CHCTEMBI 
OOONX Tyla3 Mbl H3y4asIM HeEpBHY!O CHCTeMYy WHJIMapHOH MbIUUbI HW CKJIepbl Tyia3 
HeONepHPOBaHHOH CTOPOHbI (KOHTPOWIb). SeCb MbI CTOJIKHYJINCb C OCHS HHTe- 
peCHbIM (aKTOM 3aKOHOMepHOM jereHepalMH HePBHbIX BOJIOKOH B IMIMapHOu 
MbIUMe H cKlepe. KaptunHa Jerenepalluu HepBHbIX BOJOKOH Oblia BbipawKena 
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COBepIICHHO ACHO; pasHHulla 3aKkJIOUaaCb B KOJIMYeCTBE H3MCHCHHBbIX BOJIOKOH, 
KOTOPbIX B KOHTPOJIbHBIX Tyla3saX OblIO 3HAYMTeIbHO MeHbUlle, eM B Tla3ax 
ONepUupOBaHHOM CTOPOHBI, HO CTeleHb JereHepallMM B TeX M APyrHxX B OHH U 
Te 2Ke CpOKH CoBnayaia. B Hapy2xXHOM H CpeflHeM CivIeTeHuAX NereHepallMu MOA- 
BeprasiaCb UaCTb MAKOTHBIX HePBHBIX BOJIOKOH, a B IIyOOKOM MBIIeYHOM CIIIe- 
TeEHHH — “WaCTb Oe€3MAKOTHBIX. 

B rayOoKoM MBILMeuHOM CHeTeHHM WMIMapHOM MbILUIMbI Mbl OOHapyKUJIM 
CDeAH TOHKUX O€3MAKOTHBIX HEPBHBIX BOJIOKOHIeB He TOJIbKO HOpMAaJIbHble Pop- 
Mbl, HO H Mepepoxkaiomjwech — Ha CTaHAX, COOTBETCTBYIOINMX CpoKy mMocse 
OMbITa: TOHUAalluHe BETOUKH H HX OKOHYAHUA — KOJICUKH HM MeTeIbKH Ha Tyla{KO- 
MBIIMeUHBIX KJICTKAX — OKa3bIBaJIHCb HaOyXIIHMM, BapHKO3HO B3]YTbIMH H B 
cTaqMuu 3epHucToro paciasa. 

STO OGCTOATEIbCTBO JaeT HAM 1paBO CUUTATH, ITO NepepoxAeHHbIe O€3MAKOT- 
HbI€ BOJIOKHa M MX KOHUeBbIe CTPYKTYPbI ABJIAIOTCA MOCTTAHFIMOHAPHbIMH CHMIMa- 
THUCCKHMHM BOJOKHAaMH OT BepXHero WelHoro FraHrvins. 

B TOHKHX Oe3MAKOTHBIX HEPBHbIX BOJIOKHAX, HAXOJAWIMXCA B HeMOCcpejCTBeH- 
HOM CBASH C KPOBCHOCHBIMH KallWJJIApaMH, TaK2Ke OOHaPYy2XKeHbI HAMM PasJIMGHOM 
cremeHH JlereHepaTHBHble ABJICHHA, KOTOPble ObIIH CBA3aHbI C Ollepalluel ya- 
JeHHsA BepXHero WetHOrO raHrinA. 

Ha puc. 4 orueTanBo BUeH 3epHHCThIM pactial| TOHKUX O€3MAKOTHBIX HepB- 
HbIX BOJIOKOH, OMJeTaIOWMX KanuJIApbl cKepbl. Tako we paciay nepHBacky- 
JIAPHBIX 6€3MAKOTHBIX HEPBHbIX BOJIOKOH OKOJIO KalMJJIApOB Obl HAMM OOHapy- 
2%KeH WM B OMbITHBIX Tyia3axX Yepes 48 uac. Moce yasleHHA BepXHero PaHruA. 

J\ereHepallua HepBHBIX BOJIOKOH B WMIMapHO MbILUIe U Cksepe o6ouxX Trias 
MW OAMHAKOBas CTeleHb ee B OHH H Te Ke CPOKH, MIpH OAHOCTOPOHHeEM YasieHHu 
BepXHero WeHHOFO Y3J1a, BO3MO%XKHA TOJIbKO B CJIy4ae MepeKpecTHOH MHHEpBa- 
WWMM Tvia3 MOCTTaHrIMOHapHbIMM BOJIOKHaMM OT BepXHero WeHHOrO TraHruua. 
OyHOcTOpOHHee BbIKJIOUeHHe BepXHero WelHOrO TaHruA, Jaroulero moctraH- 
rIMOHapHble BOJIOKHa OHOBpeMeHHO K OOOMM Iyla3aM, eCTeCTBEHHO JOJDKHO 
BbISbIBATb B OOOHX Tyia3aX H3MeCHeHHA B CHMMaTH4YeCKHX HeEPBHbIX 9JICMeHTAX. 
CuuTaTb JlereHepallHi0 HePpBHbIX BOJIOKOH B KOHTPOJIbHbIX Tyla3ax peaklHelt 
Ha OMepaTHBHOe BMELIaTeJIbCTBO HeJIb3A, TAK KaK B 9TOM CJly4ae CTeMeHb ereve- 
pallH B OMbITHBIX H KOHTPOJIbHBIX Pvla3ax OKA Oblia Obl ObITb HEOAMHAKOBOH. 


Vnctutyt dusnosornu um. VW. II. Tapnosa Tloctynuno 
Axkajemun Hayk CCCP poe Ion 
UWHMTHPOBAHHAA JIMTEPATYPA 


1B. M.Tywmuosa, K sonpocy 06 uHHeppalun WuIMapHol MBL. Mopdomorua aBTo- 
HOMHOH HepBHolt cuctempl, M., 1946. 7 B. M. Ty um HosBa, WnnepsaltMoHHble cBa3H Wu- 
aMapHoro y3sta. Mopdouorua aBTOHOMHO! HepBHoii cucTempl, M., 1946. % B. H. Tepuos- 
ekul, B. H. Mypar, Bonp. mopdon., COopx. Ne 2 (1953). 
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Horsayo Akagemuu nayrx CCCP 
1957. Tom 116, N41 


MHKPOBHOJOIH A 


M. B. ®EJOPOB u J. NAHTOW 


PHSHOJIOPMYECKHE OCOBEHHOCTH OCHOBHbIX ®OPM 
PH30C®EPHbIX BAKTEPHM APOBOM NWIEHMLUDbI 


(ITpedcmaeaeno axademuxom B. H. Ilanownurossim 27 V 1957) 


IIpu usyy¥eHnu BuOBOorO CcocTaBa pusocepHbIX OakTepuli ApOBOl MUeHHIUBI 
(°) HaMH ObIJI BbIJeeH B UMCTYIO KYJbTYPY PAL MAKPOOPraHu3MOB, HHTeCHCHBHO 
pasBUBalolwluXCA Ha MOBepPXHOCTH KOpHeli ManHoro pacTenusA. Buremennple dop- 
MbI ObIIH alee UeHTHPUIUMpOBaHb! NO ONpesemuNTemO SOakTepuit HU akTHHOMH- 
uetos H. A. Kpacuabuukosa (*) u onpexemutesto Mukpo6os Bepmxe ('). Io cozo- 
KYMHOCTH MOpOOrHyecKUX, KYJIbTYPaJIbHbIX WH CU3MOMOrH4eCKUX MpH3HaKkOB 
OHH ObIJIM OTHECeHbI HaMH K CylefyouuM Bufam: 1) Bacterium candicans, 
2) Bact. agile, 3) Pseudomonas radiobacter, 4) Flavobacter solare, 5) Achromo- 
bacter globiforme, 6) Bact. parvulum. Ina Toro uro6bl opHeHTUpoBaTbCA B Xapak- 
Tepe HX B3aHMOOTHOIeHHH C paCTeHHeM, HYXHO ObIWIO yCTaHOBUTb: Kakoe 
yuacTve MpHHMMaIOT OHH B MpeBpallleHHH Pa3MMYHbIX MHTATeJIbHbIX BelllecTB, 
MMeIOWMX BayKHOe 3HaveHHe JIA ycielWIHoro pocTa pacTeHul. C sto LWemb1o 
HaMU u3y4eHa HX AMMOHHUUMPylollas, JeHuTpPHdulupylollaa u azoTdPuKcu- 
pylollai aKkTHBHOCTb. 

Takoro pojla ucculeloBaHua Cc pu3ocdepHbIMu OakTepHAMM MWeHUHUbI JO Ha- 
cTOALerO BPpeMeHH He MPOW3BOAMINCh, TaK KaK BHAOBOH cocTaB HX He Obl 
MOCTaTOUHO MOApoOHO u3y4en. B Tex xe pa6otax, re ocoOeHHOCTH STUX OakTe- 
pull MosBeprasucb YacTHUHOMy usy4eHu (’, 3, *), MeMO0 OrfpaHHUMBaNOCh TOIb- 
KO OllpefeieHveM JOCTYMHOCTH HM OTJebHLIX HCTOUHHKOB yrviepoda u agora. 

AmMonudulupyiollaa aKTHBHOCTb 9THX OakTepHli H3yYaacb HaMH B YCJIO- 
BUAX sa6opaTOpHOrO ONbITa. OnbiTbI CTaBHJINCb Ha MMHEepaJIbHOM MUTAaTeIbHOK 
cpejle cnenyroulero cocrapa: K,HPO, Ir, NaCl 0,5 r, MgSO, 0,5 r, FeSO, 
),01 r, gucrummupoBpaHHo Bosh | a. K sto cpefxe R0OaBAIUCb COOTBeT- 
oTBYIOWMH MCTOUHUK OpraHuyecKkoro aszoTa (HanpuMep, 0,5% menToHa) HM rato- 
KO3a BTAKHX KOJIMYeCTBAX, TOOL B Cpesle cosqaBalocb oTHoWeHHe C: N = 
=5:1,10:1, 15:1 20:1 25:1. K 9roh cpene A06aBrnnach dochaTHaa 
SysbepHasd cMecb Sepencena Aa co3qaHua B Hel pH 6,98. IIpu cmemenuu pH 
3 cpelle B KUCJIYIO WJIM Ke B WleOUHYIO CTOpOHY B Mpollecce pasBuTuA OakTepnit 
K Hell NOOaBANMCh CTepusbHbIe 5% pacTBOPb! WJM CepHOH KUCJIOTbI, WIM COI 
TIpoBepKa peakUWMH Cpefbl MPOHSBOMNMAaCb e%KeHeEBHO C MOMOILbIO COOTBETCT- 
3YIOWMMX MHAuKaTopos). IIpuroropmenHad MMTaTembHaA Cpefa pas/MBasaCcb 
3 KOMObI OpseHMeiiepa O6bemom Ha 200 mui mo 50 Mu; cTepHuiM3allua MpOBOMMIACh 
3 aBTOKJIaBe mpu 0,5 armocdeps! JaBseHuad Mapa 35 MuH., waduuupoBanue | mn 
-yCNeH3HH COOTBETCTBYIOMIel pusoctepHo GakTepun numeHuubt. KyabruBupo-- 
3aHMe OCYILECTBIANOCb Ipu TemMnepatrype 28—30°. Ilo okon4anuH oMbiTa B Cpeje 
IPeMeAIUCh HeEMCHOMb3OBaHHaA TuuoKO3a (10 Beptpany, a Np Masibix Jlo- 
ax — mo Beppu), HakonuBluimiica amMMuak (Aucptpy3HOHHbIM MeTOJOM B Yalllkax 
<oHBeA) HM KOJIMUeCTBO OakTepHasbHbIX KseTOK (cueT B KaMepe Toma). 

Pe3ymbTaTbl TOTO oMbiTa MpuBoxatca B Ta6n. |. 

Tipupeqenupie JaHHble MoKa3biBalor, YTO BCe UCMIBITLIBABLUIMECA Pusocepubie 
JAKTEPHU MIUMeCHHUbI NOBOMbHO AaKTHBHO pa3viaraloT MenTOH HM 3a 9 zHeh onbita 
yKo0 50% o6tlero a30Ta 2TOFO COeAHHeHUA MpeBpaliaioT B amMuak. JloOaBae- 
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Ta6mnuna 4 


AmMonnuunpyrollad akTHBHOCTh pH3ociepHbIx OakTepHi MUNeHHILbI MpH pashom oT 
nun C:N B cpene (cpena nndunupopanach 45—90 Man. KMeTOK OakTepHi Ha MJ) 


’ ' & 
ef | E22 | Ee | Comsceenmm | gk | Es | ER | OPRor Ni 
@. am 0) Bo Cig 
= (S) Se eure Eo ® Os v >] i o 
a = og - : | Oynunes ee) % 6 ue- | 
oz gs Bg ee see oh oe Es ur | My aaory | 
OM We eee Ee cpembl oo | Saar Be cpe tpt 
GOV ae Aaa | spent OO Ee ee ee 
Bacterium candicans 20:4 eee ae AG 14,54 
16000 en OLS , 
26600 | 99,5 | 4,2 
rai ig B22 ae mye Flavobacter solare 
63200, 12870. as lala ere 
15:1 | g1600 | 1189 | 3,2 a 37200 0,0 15,5 65,48 
64600 | 155,0 | 2,9 He 
25 lemga aoe be os oe ee lag ca | O0200.| detec aya eae 
tl) 'Se400 | 484.21 5:3 
Bacterium agile 20-4 est ee ai, 12,55 
5.4 { 102000 0,0 | 11,4 |. 47 99 
108600 0/0 | 11°5 ot 56350. 1 ta Osa 2 
Eee ae tt MNS 25:1) goo | 143;5 | 2'4| 9,62 
10:4 | 358600 | 304’g | 3’5 | 14043 
i : Achromobacter globiforme 
icioetanl Lee Oy | amen eal ieee 
ia 307400 | 368,8 1,4 , oA 64000 0,0 | 12,6 
345100 | 382,4 | 0,8 >) 62800 | 0,0 | 42,6 | 272 
20:4 | 24° 3,56 
: 348000 | 383,53 | 0.9 1o:1| $3600 185,6 4.21 49 a 
95:4 | 349400 | 398,3 | 0,6] 9 a» 
350550 | 402.0 | 0.7 Ney on500 | 2nd eas 
5 ' 10:1) gsoo0 | 20773 | 279 | 12,97 
meitaones case oa fe 
5:4 Coley 84 
S90.) 08. [ 40 | oe aa aoe a a 
10:1) 41600 | 195.6 | 3/5 | 14:48 
a 44900 | 223,5 | 3,0 
LS 4b 3"4 


43700 | 209,2 aoe 


He B Cpejly TuOKO3bI B OOJIBUIMHCTBe CIy4aeB MPHBOAMT K HEKOTOPOMY coKpa- 
WleHHIO MpOAYKUMH aMMWaKa HM YBeMYeHHIO POcTa OakTepHasIbHbIX KweTOK, 
OMHaKO H B NpPHCYTCTBHH STOFO MCTOUHMKAa yriepofa BCe UCCefOBaBLMecAa op- 
bl (Kpome Bact. agile) npogomKanu ycnnenno MpoxylupoBatb ammuak. JlaxKe 
B TeX BapHaHTax ONbiTa, rye oTHOWeHHe C : N qopogzunocb yo 25: 1, or 10 no 
12% oOukero asora 6bI0 MpeBpallleHo B aMMMaK. OueBuaHo, 9TH OakTepun H 
B IIPHCYTCTBHH TIIOKO3bI HCMONb3YIOT MelTOH B KaYeCTBe HCTOUHUKA yrviepowa. 
O7TO OOCTOATeMbCTBO YKa3bIBAeCT HA HX BbICOKYIO aMMOHHHUUPYIOULyIO aKTHB- 
HOCTh. Dra ocoSeHHOCTh pusociepHbIx OakTepuli MIMeHUILI NOLTBepaunach u 
MPH KYJIbTYpe HX Ha Pa3HbIX AMMHOKUCIOTAX, CJIY2KMBLUMX MM B KauecTBe eMH- 
CTBCHHBIX HCTOUHMKOB yrviepoya u asora (rpuntodan, WucTHH, eHuuH, acnapa- 
THHOBAA KHCJOTAa, allaHHH, TIyTaMHHOBaA KuCmOTa). Bee 9TH OakTepuu (KpoMe 
Achromobacter globiforme) xopowo pa3BuBalMcb Ha aMMHOKHCMOTaX HW Ha- 
KallJIMBaJIH B Cpefle 3HaYHTeIbHOe KOJIMYECTBO AMMMaKa. 

Onpitbl ¢ KyAbTypoH pusoccepHErx OakTepHi Ha MOYeBOH KUCIOTe, a TaKKE 
Ha TOPOXOBOH HM JIOMMHOBOM MyKe, MOKa3aM, YTO HeKOTOPbIe 43 HUX XOPOLO 
pacTyT WM Ha 9THX NpomyKrax. 
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Ta6Onuna 2 


MHTeHCHBHOCTbh BOCCTaHOBJIeHHA HUTpaTOB pusocdepHEIMA OakTepHAMH NMWeHHUbI 
Mp aHaspoOubIX YCOBHAX HX KYJIBTYpbl 


a a a eee 
Uncno OakTepHasIbHbIX 


KJICTOK, ae 60 Ma Torpe6- eo ae a3sOT ined are a30T 
RAWKOSal i. one 6 ee ewe Set 
Tone % oT B OTJLeuIb- B OT]ICb- 
AO onbita Sse ucxoqHow | HOH KYJb-| B cpegnem | HOM Kynb- | B cpequem 
Type Type 
a a ee Fs pa ee es ee cr eee eS 
; 162 ey; Ones 
Bact. candicans 106 150 1,67 0,7 0,95 0/2 oz 
: 216200 Soil 104 
Baci. agile 129 229000 44,39 34°9 30,0 9°8 9,95 
Pseudomonas ra- noee 197 fh nOR) 
diobacter a 169 | 1139 {aodeott.s Cou oe 
‘ om |, 1,8 0,4 
Flavobacter solare 97 276 2,08 1°7 1,75 0'6 One 
Achromobacter iD) Ze 0,0 
gioblforme mo 164 | . 197° Tei RR Le me eee 


Bact. candicans u Pseudomonas radiobacter untencuBHo pa3marau Moue- 
BylO KMCJIOTY H MpoOyuwpoBaiw aMMMaK B OOMbUWIOM KOMUMYeCTBe (50—60% 
oOUlero a30Ta MOYeBOM KUCOTHI MpeBpalllaocb B aMMuaK 3a 14 Hel KybTypbl), 
a Flavobacter solare u Achromobacter globiforme nuyTencuBHo pasnaranu ropo- 
XOBYlO H JIOMMHOBYIO MyKy Tak2Ke CO 3HaYHTeIbHOH NposyKUneH amMmuaka. 
J\pyrue ucnbiTEiBaBlinecA OaKTepHH Ha 9THX MPHPOAHbIX MaTepHaax He pas- 
BUBAaJIMCb, UTO YKa3bIBaeT Ha OTCYTCTBHe Y HUX 9KTOMpoTea3. Tak kak XapakTep- 
HOH OCOOeHHOCTbIO THMHMYHbIX AMMOHHDHUMPYyIOUWMX OakTepHH ABMAeTCA UX 
CHOCOOHOCTh MpOAYUMPOBaTb SKTOMpOTeasbl, CNOCOGHbIe pacllenMATh HaTypasb- 
Hble OesIKM, TO M3 HCMbITHIBABLUMXCA HAMH KYJIbTYp pH30cHepHbIX OakTepui Apo- 
BOH MWeHHUbI K THMMYHbIM AaMMOHHDUKaTOpaM CJleqyeT OTHECTH TOIbKO Flavo- 
bacter solare u Achromobacter globiforme. 

Tlocme onpewemeHuaA aMMOHHULMpyouleH AKTHBHOCTH BCe STH (POPMbI PH30- 
cbepHbIxX OakTepui MIMeHHUI ObIIH MCMbITaHbl Ha JeHHTPHPMUMPyIOulyio aK- 
THBHOCTb. OnpefemenHe UX eHHTPHuuUMpyrolleH akTHBHOCTH MpoOBOLHOCb 
Ha cpeme Tumbrea B KOMOOUKaX, JOBepXy 3aNOJHeHHbIX MHTATebHOH cpesor 
WM 3AKDPbITbIX KayYYKOBOH MpOOKOM CO BCTaBJICHHbIM B Hee BOAAHbIM 3allOpoM, 
NOSBOUIAIOUIMM CO3aTb aHaspoOuble ycuoBua. Kysbtypa HX Beach B TepMo- 
cTaTe mpu Temmepatype 28—30° B Teyenue 12 Het. Cpeqa nepey nupekuneli 
CTePHJIH30Ba/laCb B aBTOKJaBe Mpu 0,0 aTM. JaBseHUA Mapa B TeyeHnue 0,5 yaca. 
Tio okoH4uaHHH OMbiTa B Cpese ONpeseAUCb HUTPAaTbl M HATPHTbI KOMOPUMeTpHU- 
YeCKHM MeTOJOM (C MOMOILbIO (oTOMeTpa), aMMHaK — AnPy3HOHHbIM MeTOJOM 
B yaukax KouBes, a CYCT KJICTOK MpOu3BOAMICA B CYeTHOM KaMepe Toma. Pe- 
3YbTaTbl, NMOYYeHHbIe B XOJe 3TOFO ONbITa, MpHBOMATCA B TAO. 2. 

Pe3ko BbIpaxKeHHOM CMOCOOHOCTbIO BOCCTaHaBIMBaTb HUTpaTb! AO aMMMaKa 
HW MOJeKYJIAPHOFO a30Ta OG/aala TOJIbKO OHA 3 NATH MCHBbITBIBABLIMXCA OaKk- 
tepuii — Bact. agile. 3a 12 quefi KymbTYpbI OHa BOCCTaHOBHWa 35 Mr HATpaTHOrO 
asora. M3 aux 9,95 mr Obi MpeBpallleHbl B AMMHAYHBIM a30T, a OCTabHbIe 25 Mr 
B MOJIe€KYJAPHbIM as0T. Ira ocoOeHHOCTh AaHHOH OakTepuu MpelcraBaser cy- 
WeCTBeHHbIt HayUHbIli MHTepec, TaK KaK YKa3bIBaeT Ha TO, TO Bact. agile, B 
OTAMUMe OT PAJa MOUBeHHBIX eHHTpHHUMpyIOWMXx OaKTepHii, MOXKET BeCTH 
BOCCTAHOBJICHMe HATPaTOB HE TOJIbKO 2O MOJeKYAPHOFO a30Ta, HO M JO aM- 
MMaka, KOTOpbIi HakallIMBaeTCA B Cpesle B BECbMa 3HAYNTEJIbHbIX KONMYECTBAX. 
Dra ocobeHHocTh pusochepHolk WeHurpuduunpyrollen OakTepHH MOXKeT HMeTb 
olpeeseHHoe 3HaveHHe H MpH MWTaHHH pacTeHuA OKHCeHHOU (bopMoH MuHe- 
PpayIbHOorO a30TAa. Z 

Tlanee Belyuine PopMbl pusocdepHbIx OakTepuit MMIeHHMIUb! Obl MCMbITAHBI 
Ha as0TUKCHPYIOWLyIO aKTHBHOCTL. C STOH Weblo UX KYyJIbTypa BesaCb Ha 6e3- 
A30THOM MHTaTeMbHOM cpelle, HCHOIb3yIOWeHCA MI KYJIbTHBAPOBaHHA a30TO- 
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OakTepa H CofepxXalllelt MHKpOSeMeHTHI. B KayeCTBe KOHTPONA HCMOMb3OBaIaCb 
Ta Ke cpella, HO 6e3 3apaxkenusad pusocPepHEMu OaxTepuamn. B stor cpeyle Taxxe 
onpelenAsCA OOULMii aZOT MOCMe COOTBETCTBYIOUerO CpOKa BbIepr%KUBaHUA B Tep- 
moctate. Kyabrypa Beslacb B KouI6ax OpsieHMeliepa OObemoM Ha 350 mu. B kaxkyyto 
KONOy oOaBAnocb 0 50 Ma MMTaTeIbHO Cpefbl. Crepusn3aluA NpOBOAMMach 
. B aBTOKJaBe mpH 0,5 aTM. 

Ta6auna 3 yaBleHHA mapa 35 MHH. 


AsorduKCHpylollait aKTHBHOCTb BeyWIHX QOpM pH30- Mudexuna L MpOH3BOANIaCb 
ccbepHbiIx OakTepHi MUIeCHHUbI 1 Ma rycrol cycneH3HHu 6ak- 
——— Tepul cyrouHoro Bo3spacTa. 
Yuco 6ak- 
TepHasbHEIX| Torpe6nenHaa payne Kon6b1 BbIMepKUBAIUCh B 
KJIeTOK B HOCTb HKCa- Bs Ql! 
50 Mu cpe- rui0KO3a HH agoTa TepMOCTAaTe npu 28 30° B 
abl, MJIH Teyenue Mecatta. Ilo oKoH- 
a b 2. g YUaHHH OMbITa B Cpefle Olpe- 
a] 6 we ice bee alg JeANIMCb HEHCIOJIb3OBaH- 
Ma) ot ° 4 ira} S 
6] £ |S. | 2 [88 | 28  ubiii caxap (no Beprpany), 
e| g | S| £8 | 28] £8  o6mmii asor (no Knenbzamo) 
oO ° 
| § | £8 | &3 15g] 88 wu KommuecrBo GOaKTepuasb- 
a 
On ee ee ey eee HbIX KJIeTOK IyTeM IpsAmMoro 
cueTa MO], MHKPOCKONOM B 
' -,| 192 | 118,3 0,90 KaMepe Toma. Pe3yubratst, 
Bact. candicans | 54 195 | 118.3 MTS 0:78 0,83 lowyueHHpie B xose rhe 
9 ONbITAa, IpUBOAATCAB Ta. 3. 
Bact. agile ge) 22% | 96,8). 5 gh) 2 98)) qoa7 M5% st Sepa 
224 62,8 1,46 THX JlaHH 


esauuneans 14| 7,0 a YCTaHOBHTb, YTO Cpe Belly- 
radiobacter | 7°} 248} 17,3) 4°24) 4.85 | 993 mux copm  pusocdepxprx 
8.3 OakTepHi MMIeHHIIbl TOJbKO 

ofHa OaxtTepna (Bact. parvu- 
lum) oka3amacb cnoco6Hort 


Flavobacter so- 239 | 14 S,5 | wells 
lane 68) 954 | 133,3) 1294 1,18 


Achromobacter 48 67 39,6 3,95 0,50 0,25 


globiforme 69 | 39,6 3 (PUKCHPOBaTb HeOouIblune 
Bacterium par- | go] 1260 | 303,9) 5 9 | 5:89] 5 99  KOtHNecTBa_ aTmoctbepHoro 
vulum 4190 | 298,3) “> | 5,90 | ° a3ora. IlpoxqykTHuBHOCcTb 


(ukcallun as0Ta JaHHOH Oak- 

TepHeH OKa3aslacb paBHou 5,9 mr ua | r ucnomb30BaHHOM FIOKO3bI. 
H3noxenHble JaHHble NOKasbiBaloT, UTO CpewH BeLyuMx cbopM pusocdepHIx 
OakTepHii MWeHHUbl MMelOTCH MpescTaBuTenM psa PusnOOrMuecKkuX rpynn, 
yuaCTBYIOWHX B NpeBpallleHHM a3OTHCTHIX BelllectB. Flavobacter solare u Achro- 
mobacter globiforme orHocaTcd K aKTHBHBIM aMMOHMuKaTOpaM HU, pasviaraa 
CJIOMKHbIE OPraHHYeCKHe Aa3ZOTHCThI€ COeAMHEHHA, MOFYT YAYUWAaTb asOTHOe MH- 
TaHue pactesus. Bact. agile axTHBHO BOCCTaHaBJIMBaeT HUTPaTbl JO aMMMaKa 
HM MOJe€KYJAPHOFO a30Ta HW MOXKET OKa3aTb BIIMAHHe Ha IMTAHMe pacTeHua OKUC- 
JiCHHBIMH (POpMaMM MHHepabHOrO asoTa (HuTpatTamu), a Bact. parvulum 
yCBauBaeT HeOOJIbUIMe KOJIMUeCTBa aTMOCtepHOrO a30Ta MH TaK*Ke MOXKET BHAT 
Ha a30THOe muTaHue pacrenua. Ilostomy pusocdbepuble GakTepuu, pa3BUBalo- 
Ii{MeCA Ha NOBEPXHOCTH KOPHA MIMWeHHUbI, HEMb3A CUMTATb Oe3pa3JINUHbIMH CITyT- 
HMKaMH PaCTeHHs, PaASBHBAIOWMMHCA TObKO 3a CUeT CFO KOPHEBBIX BbIeeHHH. 


Mockosckas CeIbCKOXO3AlICTBeEHHaA akaeMus #3 Ilocrynuso 
um. K. A. Tumupssesa ie Noo 


WMTMPOBAHHAS JIMTEPATYPA 


‘Tl. X. Bep ax e, Onpexenutenb mukpo6or, 1934. 2B. TI. 3 a p em 6 a, Pacnpocrpanenue 
asoToOakTepa B pHsocibepe APOBOH MMeHHUL! U SPeKTHBHOCTh NpHMeHeHUA asoTOOaKTepuHa. 
Pomb MuKpoopraHu3Mos B NHTanuM pacrenuit. 19538. % A.A. WUcaxospa,3.H.AnucKku- 
Ha, Cop. arpon., No 9, 52(1951), *H. A. Kpacuabuuxkos, Onpenenutenb 6akTe- 
put M akTHHomuuetos, May. AH CCCP, 1949. 5 E.A.Kpourays, CnenmbuKxa muKpoono- 
JIOTHYECKHX MPOWeCCOB B KOPHEBOH 30HE PasHbIX BUOB M COPTOB MIUeHHUbI B CBASH C UX NoTped- 
HOCTbIO B azote, KanqugatcKkaa Aucceptauua, M., 1952. ® M. B. Denxopos, J. Nan 
T © WW, OcHoBHble (opMbI pusocdepHEIX GakTepHli APOBO! MWEHHII H HX B8aMMOOTHOWIeHHA C pa- 
cTeHHeM (leyaTaeTca B KypHane «MukpoOuonornAy.) 
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Hoxrnayo Akagemuu nayx CCCP 
1957. Tom 116, Ne 4 


PH3HOJIOTH A PACTEHHH 


B. M. AHAHBHHA 


COCTOAHHE BASKOCTH MPOTOMJIASMbI KAPTO®EJIA 
B CBA3H C ETO YCTOHYMBOCTbIO K 3AMOPO3KAM 


(ITpedcmaeneno axademuxom A. JI. Kypcanoscim 10 V 1957) 


Ilpoypuxenne Kaptodera B palfionnr Kpaitwero Cesepa serpeuaer Goubutne 
TPYMHOCTH BCIeEMCTBHE KOPOTKOFO Oe3sMOposHOrO MepHosa B 9THX palionax. 
B ycnospusx Konbexoro nouyocrpopa BbipaliuBanue KapTodeia 3arpyquserca 
elle H eFO MaJIOH yCTOHYMBOCTHIO K 3AMOPO3KaM, KOTOPbI€ BO3MOXKHbI 3/€Cb B JIIO- 
Oo WeHb sleTHHX MecsleB. CremanHos (*) cuvTaeT, YTO TeMNepaTypa NOBpexkeHuA 
OoTBbI KapTodeiA paBHa —2, —3°. Ororo Ke MHeEHUA MpuepxuBaerca u Ooub- 
WHHCTBO Apyrux uccmefqopatenett (24). 

B pa6dote Tenxena u Mapronuyott (°) Bbicka3biBaeTca Mpeqmoloxkenve, uTO 
YCTOHYHBOCTh pacTeHHit K OXJlaxKMeHHIO 3aBHCHT OT HCXOJHOM BeHUHHbI BA3- 
KOCTH IpOTOMJIa3MbI: UEM BASKOCTb HUXKE, TEM OObLWe YCTOHYMBOCTb pacTeHuh, 
u60 TpeOyerca Goble BPeEMeHH JIA BOSPaCTAHHA BASKOCTH MpOTOMIAa3MbI AO Kpu- 
Tuyeckoro mpesena. Ilo MHeHuIO aBTOPOB, BOSPaCTaHHe BASKOCTM MpoTOMMasMbI 
IipuBeeT K 3aMeJJIeHHIO OOMeHA BelLeCTB B paCTeHHH, pacnaly OesIKOB HU B KO- 
He4wHOM HTOre K arperalluu 4 kOaryJAUNH Npotonsasmpl. B Apyrol cBoeli paboTte 
(°) OHM Tak2%Ke NMOKa3aIv, UTO paCTeHHA, MMeIOWHe BbICOKYIO BASKOCTb MpoTo- 
Tla3MbI, CTpalaloT OT 3AMOpO3Ka CHJIbHee, YeEM Te, Y KOTOPbIX OHA MOHMKeHa. 
ABTOpbI IIpHXOMAT K BbIBOLY, UTO BCe Te MEPONPHATUA, KOTOPble CHHWKAaIOT BAB- 
KOCTb IIpoTomla3Mbl, GyAyT cMoco6cTBOBAaTb HU OowIbieH YCTOMYMBOCTH pacTe- 
HMM kK 3amMopo3Kam. IlocnefHee uMeeT OosbIoe 3HaveHHe MWA semselemuA Ce- 
Bepa. 

Tlonrpep2»keHueM Toro, YTO YCTOHYMBbIe K HA3KHM TeMIlepaTypaM pacTeHus 
O6lalaloT NMOHW2KeCHHOM BASKOCTIO MpOTOMMa3MbI, ABMJIHCb HCcleqOBaHuA Enn- 
neesa (7,8) Kugurunua (°), KomKxepua (1°), Penkera, Cappruesoli u CuTHukoBol 
(4). B uvacruocru, Enumees uw Kwunruu moka3aJiu, YTO CNOCOOHOCTbIO NOHMKaTb 
BASKOCTb IIpOTOMMa3Mbl B pacTeHHAX OOJafaeT aMMMAUHAA CeMTpa, KOTOpaH 
MOHWKaeT BASKOCTb IpOTOMMAa3Mbl B paCTeHHAX HW OJHOBPeMEHHO BbISbIBaeT He- 
KOTOPOe HMOBbIWeHHe YCTOMYMBOCTH pacTeHHH K HASKMM TeMIlepaTypaM. 

Ucxoaa 43 3TOFO MbI pelliuIM MpOBepHTb AeHCTBHe AMMMaUHOM CeMTpbI Ha 
ycTOHYMBOCTh KapToesid K 3aMOpO3KaM H H3YYMTb ee BIMAHHE Ha BA3SKOCTb 
mpotoniasmbl. TlommMo aMMHauHOH CeMTPbI B OMbIT ObWIM BKNOYeHbI Apyrue 
COJIH MaKpO- HM MHKPO9JIeMeHTOB (a30THOKHCJbIN UH (poc(popHOKHCuIbIM Kaui, 
cboctbopHOKucaIbIii HAaTPH, asIOMOKaJIHeBbIe KBAaCUbI, CePpHOKHCJIbIM MarHHi, 
XJIOPHCTble KAMA WM HAaTpU uM COeMMHEHUA, COepxalllve Melb, MapraHell, Mo- 
WMO62eH, KOOaIbT, OOp MH WHHK). 

O6pa6orka Kaprocbena pacTBOpaMuM Covel MpoBOAMach Meped mocalKon. 
KayOuu 3anuBaiuch pacTBopaMy Covel B OakaXx M BbilepxXHBaJIMCb B HUX B Te- 
yeuve 24 uac. mp TeMmepaType 16—18°. Konllentpallua pacTBoposB cole aM- 
MHUauHOM CeHUTpbI, as0THOKUCcNOTO Hu octopHOKUCcNOrO KasuA, (octopHoKu- 
ClOrO HaTpHA, CepPHOKUCOFO MarHHA, XJOPUCTHIX Kas M HaTpUA Obla 0,25%, 
pacTBOp aIOMOKaMeBbIX KBacloB 0,01%, pacTBopbl CoeH MUKPO3JIeMeHTOB 
0,05 u 0,01%. Onwrrpr v HaGsO,eHUA MpoBoyusuch B MypmaxcKoi oOuacru Ha 
ONBITHBIX yyacTKax TloaspHo-aibnuiickoro Ooranuueckoro cata Koapexoro 
dunnana AH CCCP p sereraiuonnbie nepnogpr 1953—1950 rr. 
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Ba3kocrb MpOTorsa3MbI ONpeleMAMaCb B YepellKaXx JIMCTbeEB KapTopena m1a3- 
MoJIMTHUeCKUM MeToyoM. Iloka3aTesleM BA3KOCTH M1a3MbI CLY2KUJIO BpeMA Mepe- 
XOJla BOrHYTOFO M1a3MOuIN3a B BHIMyKsAbIi (™). 

Jlauupie HallMx uccieqOoBaHHii MO BA3KOCTH MpOTOMMa3sMbI MpHBeeHbl 
B Ta6u. 1. Ananu3upya UX, MO*KHO yOequTbCA, UTO OOpaboTKa KyOHeH KapTO- 
tbesIA PaCTBOPaMHM Pa3JIHUHbIX COJIeH OKAa3bIBAaeT BJIMAHHE Ha BASKOCTb MpOTO- 
ia3Mbl pacrenuit. Tak, HallpHMep, PaCTBOpbl AMMMaYHOM CeMTPbI, aJIIOMO- 
KaJIH€BbIX KBaCILOB, CCPHOKHCJIOrO MarHHA B BereTaTHBHY!0 Pa3sy pe3KO NOHH- 


Ta6nuna 1 
BaskocTb MpoTonsasMbl KJIeTOK JMCTbeB KapTodesa copta «Mmanyzpa» (B MMHYTaXx) 


BerertaTuBHas casa By TOHH3alluA I[BetTenne 
Bapuaurtpt 

19538 r. | 1954 r. | 1955 r. | 1953 r.| 1954 r.} 1955 r.} 1953 r.} 1954 r.} 1955 r. 
KoHTpOJIb 40 28,3 | 30,3,| 30° | 22,64 19,0 130,01 12,5. lose 
NH,4NO3 18°! 145,02) 23-051" 23)“ 20°64) OS, Si 2ie ote Osorno 
KAI (SOa)e _- ZS Spices Ol Beale iliy seem eae ee 
MgSOg eile $40 dasrez = 6). Oule=s — 7. Date 
MnSOqg 2.) 20; 6. lee Syke > Hut On Gel ae tems aS gl lig h5 
H3BOs — 19,0 — _ 7,3!) — = 9,0}; — 


2KalOT BASKOCTb MPOTOMMAa3MbI OMbITHBIX PaCTeHHH MO CpaBHeHHW C KOHTPOVJIeM. 
Tloura Takada »%e KapTwHa HaOmogaeTca B cha3sy OyTOHM3allMH HM UBeTeHHA. 
Kpome Toro, CHWKeHHe BASKOCTH MpOTOMMa3MbI HaGIOAaeTCA H NOM BMAHHeM 
MHKPO3JIeEMeHTOB MapraHiia UW Oopa. 

Pe3ko NOHH3HJ1aCb BASKOCTb MpoTonmasMbI B (basy GyToHNsalluuH B 1954 r. 
MOA BJIMAHHEM aJIIOMOKaJIMeBbIX KBaCIOB, CepHOKHCIOrO MarHua WM MapraHila, 
a TaK%Ke OOPHOM KMCJOTEI, a B asy WBeTeHMA — y BapMaHTOB C aMMHauHOw 
CeJIMNTPOH, CepHOKHCILIM MarHveM MH OOpHOH KUCOTON. 

B da3y OyTouu3aliuu u UBerenua B 1955 r. BASKOCTb MpoTomma3sMbl Opiia 
MOHW2KeHa Y BCeX BaPHaHTOB OMbITa, YTO, NO-BUAHMOMY, 3aBHCeO OT XOJIOMHbIX 
M BUlaKHBIX NOPOMHbIX YCJOBHH. O6patHaa KapTuHa HaOsOJalach B *KapKkul 
3aCYUIIMBbIA BereTalMOHHbIN Mepwox 1953 r. 

Takum 06pa30M, CHW2KeHHe BASKOCTH MpPOTOMMa3MbI B KJICTKaX JIMCTbeB Kap- 
Topea HaOMOLaeTCA MO BAMAHHeEM AMMMAYHOM CeMUTPbI, asKOMOKaJIMeBbIX 
KBaCllOB, C€pHOKHCJIOrO MarHHA, CepHOKHCOrO MapraHlla W OOPHOH KHCJIOTHI. 

Kak yKe roBopHocb BbIllle, NOHHKCHHAA BASKOCTb MpoToMMa3sMbl cmoco6- 
CTByeT Oomee HHTeHCHBHOMY OOMeny Belilecrs (°). Tloppittenubiii OOMeH BelllecTB 
y KapTodea MposBAICA B yCKOpeHuu ero pocta uM pasBuTua. JlaHHble nO Iu- 
HaMUKe pocTa pacTeHu KapTodesA B TeYeHve BereTallMH MOKa3au, YTO pacTe- 
HUA BCeX ONbITHBIX BapHaHTOB pOcuIHM Topa3qo Gpicrpee U MYUWe KOHTPOJIA; 
MpaBa, MOABeCHHe BCXOJOB Y OMbITHLIX BapHaHTOB 3alla3ibIBano Ha 2—3 HA 
MO CpaBHeHH!O C KOHTPOJIbHbIMH. 

Penouoruyeckne HaOMOJeHUA 3a MIpOXo*Kenuem (ha3 pasBuTuA KapToena 
NOKa3aJIW, YTO paCTeHHA BAPHAHTOB C AMMHAYHOK CeMHTPOM U CePpHOKHCJIbIM Map- 
raHuleM OllepeKaJIM PaSBHTHe KOHTPOJIbHbIX Ha 2—3 JHA, UTO OUeHb BaXKHO AVIA 
koporKoro (90—95 Heli) BereralluoHHoro Mepvoya B ycioBuax MypMancKolt 
oOlacru. 

IIpocnequrb ru6emb pactenuli KapTotbea OT 3aMOpO3KOB HaM YJlaJlOCb B Be- 
rerauMOHHbI mMepuon 1954 r., Kora 3aMopo3KH HaCTyNasH MOCTeneHHO OT 
—1l no —5°. B 1953 r. 3aMOpO30K B —3° JHICA OKOIO 3,5 uac., a mocs1ey10- 
mve B —4,5 uw —5° oxono 10 uac. Stu 3amopo3Ku HaHeciM KapTodesio 
HenONpaBHMble MOBPexKeHHA: OOTBA NOTHOMa MOMHOCTHIO, OCTaBHB Ha 3eMJIe 
MJIOTHO MpHJieratolllve K HeH YepHbIe MOKPbIe IMCTbA. 

Yuer ruGeru pacrennfi or 3aMopo3KOB MpoBosusca cueLyrouluM o6pa3oM. 
1. IIpopogusica nogxcuer o6ulero uHCa MuCTbeB Ha pacTeHuu (Opanacb cpeqHAA 
Be.1dunHa U3 Noscuera 20 pacrenuii). 

154 


| 


Pesko NOHH3Macb BASKOCT MpOTOMasMb! B (basy OyToHu3auHn B 1954 r. 
MO BUIMSHHeEM AJIOMOKaJIMeBbIX KBaCIOB, CepHOKMCIOrO MarHua HW Mapranita, 
a TakKKe OOpHOM KHCJOTHI, a B cbasy WBeTeHHA — y BapHaHTOB c amMuaqHoli 
CeHTPOH, C€pHOKHCJIbIM MarHHeM HM OopHOH KUCOTON. 

B dasy OyTonnsaunn uv uBeTeHua B 1955 r. BaskocTb MpoTonmasmbl Oblvia 
NOHW2KeHa y BC€X BapHaHTOB OMBbITAa, YTO, NO-BAAMMOMY, 3aBHCesIO OT XOJIOJHBIX 
M BUaKHBIX NOPOMHBIX YCJOBHH. OOpatHasd KapTHHa HaOmOfanach B 2KapKHii 
3aCYIUJIMBbIM BereTallMOHHbIM MepHoy 1953 r. 

TakuM OOpa30M, CHM2KeHHE BA3KOCTH MpOTOMMasMbI B KJIeTKaX JHCTbHeEB 
KapToesa HaOsofaeTcsA MO BIMAHHeEM aMMMAaYHOL CeNHTpbI, amIOMOKa/MeBbIX 
KBaCILOB, C€pHOKHCJIOrO MarHHa, CepHOKHCJIOrO MapraHia HM OopHol KuCNOTEI. 

Kak yxxe TOBOpHJIOCb BbIIe NOHHKeHHaA BASKOCTb MpoToMMasMbl cnoco6- 
cTByeT Coylee HHTeCHCHBHOMY O6meHy BellecTsB (°). [loppiueHHbiit O6OMeH BelLeCTB 
y KapTodesa MposABIAJICH B ycKOpeHuu ero pocta u pasBuTua. JlanHbie no qu- 
HaMMKe pocTa pacTeHHi kapTodea B TeyeHHe BereTallMM MoKasau, 4TO pac- 
TeHHA BCeX ONBbITHBIX BapHaHTOB pocJM ropa3qo ObicTpee u JIyUWe KONTpOMA, 
mpaBa, MOABJIeHHE BCXOJOB y ONbITHBIX BapHaHTOB 3ana3ybiBano Ha 2—3 AHA 
ll0 CpaBHeHHIO C KOHTPOJIbHBIMH. . 

Menouoruyeckve HaOMOJeHHA 3a MpOxorxyeHHem (bas pasBuTua KapTodensA 
WokasaiM, YTO paCTeHHA BapHaHTOB C AMMHAaYHOL CeMTpO UM CepHOKMCJbIM Map- 
PaHIeM ONepexKaJIM pa3sBHTHe KOHTPOJIbHbIX Ha 2—3 JHA, ATO OUCH BaXKHO MIA 
KopoTkoro (90—95 quel) BereralHOHHOorO mepHoga B ycnopuax Mypmaucxoli 
o0lacTH. 

- TIpocnequtb rHOelb pacTeHHi KapTotbea OT 3AMOpO3KOB HaM yJas0Cb B Be- 
reTalMOHHbIM nepHoy 1954 r., korqa 3aMOpo3KH HacTylaiH MNocTeneHHO OT 
—1 yo — 5°. B 1953 r. 3amopo30K B — 3° yuusca oKono 3,5 Yac., a mO- 
cileqyroulwe B — 4,5 H —5° oKxoslo 10 yac. StH 3amopo3KH HaHec.IM KapTo- 
cbesio HeMompaBHMble NOBpexenuA: OOTBa MOrHOsa MOMHOCTbIO, OCTaBAB Ha 
3eMJIe TIOTHO TipHJieraioulve K Hel YepHbIe MOKPble JIMCTbA. 

Yuet rHOeiH pacTeHHH OT 3aMOPO3KOB IIPOBOAMJICA CeqyIOUluM O6pasom. 

1. IIpopogusica noycyer O6usero 4CIa IMCTbeB Ha pacTeHHH (Opasacb cpez- 
HAA BeMUHHAa H3 NoAcueta 20 pactrenni). 

2. TlomcuuTiBaslocb YHCJIO BCeX MOBPeXKJeCHHbIX JIHCTbeB. 

3. TloppexjeHHble JIMCTbA lemHsMcb Ha 5 cTeleHel NoBpexyeHHaA: a) I cTe- 
lieHb — JIMCTbA, NOMYUMBUIMe caOble OXOrH 3aMOpO3KOM — HATHA >«KeJITOTO 
MW CBeTJO-KopHuHeBoro Beta; 6) I] — crenenb JIMCTbA C MATHAMH CBeTJIO-KOPHY- 
HeBoro “Bera u 1 —2 naATHamu KOpHyuHeBoro Beta; B) II creneHb — nour 
Kaxkad JIMCTOBad WwacTHHKa C MATHAMM KOpHYHeBOrO WBeTa, HO JIMCT He M0- 
Tepam Typrop; r) IV creneHb—kaxkjad JIMcTOBaA WwacTHHKa C MATHaMH 
TCMHO-KOPHUHEBOTO WBeTa H HeOOJIbIUMe MOJIOCbI 3eIeHH, JIMCT YaCTHUHO NOTe- 
pau Typrop; m1) V crTeneHb — Becb JIMCT TeMHO-KOpMYHeBOrO IBeTa Oe3 s3eue- 
HbIX IIATeH, TYprop NOTepsH. 

4, Onpeylenasca mpoueHt ru6emm pacrenua. Kpurepvem cilyKus0 KomMye- 
cTBo wucTbes IV u V creneneli noppexgeHua. JIuctba, HMepuime I u II cre- 
TleHH NOBpexKenusa, elle BiosHe MormH accHMusHpoBaTD. III crenenb cy Ku- 
Ja HepexOJOM OT «HENOBPexKCHHIX» JIMCTbeB K NOBPeKJ[CHHbIM HW NOSTOMY 
He yuuTbIBalacb. Tloru6mmmu bl cunTamM pactenua c 50% kosH¥eCTBOM 
sucTbep IV u V cteneHeH NoppexkqeHus. 

TloppexjeHHble 34MOpO3KOM JIMCTbsA ObIJIM 3ApHCOBaHbI HM 3arepOapH3sHpoBaHbl. 

Tlpouent ruGemm pacrenuii KapTodera or 3amoposKos B 1954 r. To He- 
KOTOPbIM BapHaHTaM OMbITa Obl Cie yIOWHM: 


BapuauTbl lpu —3° Tipu —4° 
KoutTpouib 24 70 
NH,NO3 di 39 
KA] (SOa)2 21 55 
MgSO Dp 75 
MnSOg 12 40 
HsBO3 17 50 
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JIymume pesyuibTaTbl NO BbIxKABae€MOCTH pacTeHHit KapTodesA OT 3aMOpo3- 
KOB IIpH 3° Jaq BapHaHTbl C AaMMHAYHOM CeAHTPOM, CePHOKHCIbIM MapraHiteM 
Hv OopHoli KuCMOTON, MpH — 4° Cc aMMHaUHOM CeJMTpOH H CePHOKHCJIbIM Map- 
ranuem. IIpouent ruOemu pacrenuit sTHx BapHaHTOB He Mpesblilla 50 H oco- 
6eHHO IIpH 3amopo3Ke B — 4°. 

TakuM OOpa3oM, B HallleM OMbITe HaHOoslee NOOKUTebHOe elicTBHe Ha 
YCTOHUMBOCTh KapTodeA K 3aMOpo3KaM B ycJloBuAX KovibcKoro MosyocTpo- 
Ba OKa3asla TpegqimoceBHad OOpaboTKa KapTodesa pacTBopaMH aMMMauHON Cce- 
JMTpbl WH CepHOKHCIOrO MapraHiia. OTH COM MOBbICHJIM YCTOMYMBOCTh kapTo- 
best pHOmusuTembHO Ha 1,0—1,5°. 

TlopbulieHHad YCTOHYMBOCTb KapToWeJiA 2THX BapHaHTOB OMbITa K 3aMO- 
po3KaM, l0-BAAMMoMy, HaOsOJasacb 3a CUeT CHHKEHHA BASKOCTH MPOTOMMAasMbI 
B e€rO KJleTKaX TIpH JeHCTBHH 9THX Coven. 

CuwxkKeHve BASKOCTH MpOTOMMAa3MbI BUIeEKIO 3a COOOM ycKOpeHMe pocTa u 
Pa3BHTHA pacTeHHli (B HalIMX ONbITax Ha 2—3 HA), YTO OUCH BaKHO JA 
ycnoBuH Kpalinero Cepepa. 

B 3aksuoueHve MpHHOUly MOI raiyOoKy!1o OarofapHOCTh pyKOBOJUTeJIO 
padotp mpod. II. A. TenKemt. 


Tlonapuo-anbuulickuh OoTanHyeckuh cay Kospexoro dusuasia Tloctynuao 
Axkanemun nayk CCCP 26 1V 1957 
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Joxraayn Akagqemuu nayr CCCP 
1957. Tom 116, Nb 41 


PH3HOJIOTH f PACTEHHH 


C. C. AHJPEEHKO u 3. B. THTOBA 


KOJIMYECTBEHHBIE HSMEHEHUSA XJIOPOPHJIJIA B JIMCTbAX 


NIPOPOCTKOB KYKYPY3bI NIPH PASHOM TEMMEPATYPE 
B 3OHE KOPHEM 


(ITpedcmaeaeno axademuxom A. H. Onapuneim 138 V 1957) 


BuimaHne KOpHeBO CHCTeMbI Ha POpMupoBanue u pabory borocuHTeTHYeCcKOrO 
alifapata pacTeHul MpHBJIeKIO B MOCeHHe rosbl BHUMaHHe ucceqoBaTevel (7,”). 

Ucnonb3yA MeTO], NpHBUBOK, yJlaslocb NOKa3aTb, 4TO MOM BIMAHMeM KOpHe- 
BbIX CHCTeEM Pa3HbIX PaCTeHHH, MCHOJIb3YEMBIX B KaYeCTBE NOABOEB, CYILeCTBeEHHO 
H3MeHAeTCH OOLee CONep2KaHHe NHIMCHTOB B JIMCTbAX OMHOTO HM TOFO Ke MPHBOA, 
@ TaKXKe KOJINYECTBEHHOE COOTHOLMICHHE MEXKAY OTACMbHbIMH UX rpyonnamu. YKa- 
3aHHble H3MeCHeHHA MHTMeHTHOM CHCTeMbl MPHBOA MpOUCXOAMIM B HalpaBseHun, 
XapaKTepHOM JIA C(OTOCHHTeTHYeCKOrO allMapaTa pacTeHuu, HCMOb3OBaHHbIX 
B KauecTBe MosBoeB. TakuM O6pa30M, CTaHOBHTCA COBepIUeHHO OUeBHAHOM Cylle- 
CTBeCHHad POJIb KOPHEBOM CHeTeMbI B POPMHPOBaHHH MMTMeHTHOH CHCTEMBI pac- 
TeHHIt. | 

TeM CaMbIM pacluupsAeTcaA OObeM HallIMX 3HAHHM O KOPHEBbIX CHCTeMAaX, KOTO- 
pble Tak YCIeLIHO H BCeCTOPOHHe U3yUaJIHCb B NOCeAHNe FOLbl MHOTHMH UCCIeLO- 
BaTenamu (77°), 

OyHako MeTO MPMBHBOK, CBASAHHbIN C OOAZATEJIbHbIM MCMOMIb3OBaHHEM B O]- 
HOM OMbITHOM OObeKTe YacTeH JBYX Pa3HbIX paCTeHHH, elle He JlaeT OTBeTa Ha 
BOIIpoc O TOM, KaK TulyOOKO BJIMAHHe COOCTBEHHBIX KOPHeH pacTeHuH Ha Poro- 
CHHTeTHYUeCKHH almapatT. OrBer Ha STOT BOMpOC MOxXKeT ObITH NOMYYEH TOMbKO 
MOCTaHOBKOM OMbITOB, B KOTOPbIX KOPHeBbl€ CHCTEMbI HaXOJMHCb Obl B Pe3sKO 
Pa3JIMUHBIX YCJIOBUAX, 4YTO OOYCOBIHBAIO Obl PasIHYHA B UX usnoOOruue- 
CKOM COCTOAHHH U JeATembHOcTH. Takue pa3JIMuHble YCJIOBHA MOXKHO CO3aTb, 
BapbupyA B IWMPOKHX Mpeselax TeMMepatypy, BaxKHOCTb, adpallulo, CTeleHb 
o6ecneueHHA TeEMH WJM HHbIMM JJIEMeHTAMH MHHepaJIbHOrO MHMTaHHA, peaKkUWnt0 
cpeybl u T. 1. Hamu npoBeseubl OMbITHI, B KOTOPbIX paCTeHHA BbIpPalllMBaJIHCb IPH 
pa3Holi Temnepatype B 30He KopHen. I my6oKoe BIMAHNe TeMNepaTypbI Ha pasHble 
CTOPOHbI %KH3HH pacTeHHii, B TOM 4NCIe Ha KOPHeBbIe CHCTeMbI, OOMLeH3BeCTHO 
(4,14). B uacTHOCTH HMeIOTCA YKa3aHHA O NOJOXKUTCIbHOM BJIMAHMM MOUBCHHBIX 
Temlepatyp B 25—30° wa oOpa30Banue xsopodussa y WATpycoBbix. CubHo 
CKa3bIBaeTCA H3MeHeHHe TeMMepaTypbl B 30He KOpHel Ha Mpolleccax pocta u pas- 
BATHA pacTeHuit, Ha MOFMOWLeHUH 2JIeMeHTOB MHUHepaJIbHOrO MUTAHHA UT. J. G42): 

B xkauyectBe OnbITHOrOo OObeKTa HAMM UCMOJb30BaHbI PaCTeHHA KYKYPY3bI 
B paHHu MepHoy ux pocra, Pacreuus BbIpallMBaMCh B KpUCTa/MMsaTOpaXx Ha 
pacrpope Kuona. Ogua rpynma ux pocsia mpu Temnepatype B 30He KopHelt 18— 
20°, a Apyraa npn 8—10°. Haysemupie opranbl pacrennit ObIJIM B OJMHAKOBbIX 
TeMMlepaTypHBIX ycOBUAX (B Mpesenax 18—22°). IlonwxeHHbIe Temneparypbl 
CO3JaBaJHCb IyTeM NPOMyCKaHUA BOAOMPOBOAHOH BOJIbI NO CIMpasbHbIM TpyOKaM 
XOJOMUJIbHUKAa, paSMelleHHOrO B BaHHe C BOON, B KOTOPOH HaXOMMJINCb KpHCTall- 
JIM3aTOPbI C pacTeHHAMH. 

Bo Bcex OMbITaX OTMCYCHO 3HAUHTeIbHOe MOAaBJICHHe POCTOBbIX MpoleccoB— 
Kak B HaJi3eMHBIX OpraHax, Tak HM B KOpHAX (TAO. 1). 
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Kak moka3aHo BbIllle, OCOOCHHO CHJIbHO CKa3bIBaeTCA BIMAHHE TOUMKeHHDIX 
TeMllepaTyp Ha PpOCT KOpHeH, Ha OCHOBaHHH Yero MOXKHO Mpesnosaratb, 4TO Co- 
CTOAHNE H LEATEJIbHOCTb KOPHEH Y paCTeHHli pasHbIX BaPHAaHTOB CYUeCTBeEHHO pa3- 
JIMYalorTcs. 

Himes Takue yOequTenbuble JoKasaTebcTBa Pa3JIM4HOrO COCTOAHUA pacTeHult 
IPH PasHbIX TeMMepaTypax B 3OHE KOpHeli, Mbl NPOBeM OMpeseeHue comep2Ka- 

HUA XMOpOPusa B IMCTbAX 
TaOnuna 4 MpOPOCTKOB KYKYPy3bl pas- 

Pa3MuHA B pocTe Hay3eMHBIX opraHoB H kopueit mpn- HOO Bo3pacta. Lisi ombi- 
POCTKOB KyYKYyPy3bl IIpH pasHbIX TeMNepaTypax B 30He TOB MCNOb3OBaHbI pactTe- 
KopHeH (copt Ogeccxaa 10, Bospacr pacrennit 14 muet) HMA JByXx COpTOB KYKYpy- 
3b1: Mocxosckaa 3 nu Ogec- 
ckaax 10. Xnopodusan u3Bse- 
KaJICA H3 CB@KUX JIMCTbEB 
CMeCbIO alleToHa CO CNMpTOM. 
J\A H3Be4eHHA NUTMeHTOB 
MCNOJIb3OBaJICA BTOPOH sucT 
— ero BepxXHAA Tperb. B 

KaxKJOM OMNbITe HCHOIb3OBa- 
T | 78.3 | 395.4 | 26,85 | 587,4] 483,6 | 1071,0] 35,4 noch ot 6 Jo 9 pacteunit. 
8 12,25 | 124,2 | 15,9 | 313,41] 231,6| 544,7| 27,45  Bbiraxkka nMurMeHToB JOBO- 
Il, % | 231,0 | 318,0 | 169,0 | 4188,0] 209,0| 197,0| 129,0  AMacb WO oObema 25 cm?. 
; Konlentpalud xopopussa 

onpeseiaAlach Ha CM-4 (xy0- 
* S3m€Cb H B OCTAJIBHBIX TaOsmuyax | 18—20°, II 8—10°, podusinia npu JJIMHE BOJIHbI 
660my.,axopotusi b 642 my). 

Kak npaBuno, KommuectBeHHbIe ONpeXeeHHA MMTMeHTOB MpOBOAWINCh B eHb 
MPHPOTOBJeHHA BbITSxKeK. Pacuerbl KOMUeCTB xmopoduia aub npoussogn- 

JIMCb no (bopmyae (1%). 


aHHbl€ O KOJMYECTBEHHOM COsepKaHHu XJOpOpua B JIMCTbAX MpopocTKoB 
KYKYPY3bl CBeJeHbI B Tabu. 2. 


BapuauT onpita * 
Jinuna Kopueii, em 
Bec xopnHett 

4 pacT., Mr 
Buicota Hay3em. 
uacTH, CM 

1 pact., mr 

1 pact., mr 
Ilnowaib JIHCTbBEB 


Haf3eMHOH YacTH 
1 pact., cm? 


Cpipoit Bec mHCTLEB 
Cpripolt Bec cTe6nA 
O6uut chipo Bec 
1 pacT., mr 


Tao6auna 2 


KovsuuectBenxble n3MeHennsa XNOPOHINa B AHCThAX NpopocTKoB KYKYPYy3bl pasHoro 
BospacTa MpH pasubix TemlepaTypax B 30He KOpHeli 


ee See 


O6tee conepxKanue 


O 
Denier Figen A Xnopomusn a Xsnopomusst b eee 
Cee ee eer ee Mw a 
A BOspatt Tih RE Doe | an i 
acTrcHua 
4 (aun) mr wa 1 rcp. | VN, %| ur nai p cpp. | HT, %! wr pa 1rcpip.| WH, % I I 


Beca Beca Beca 


—— EE RO ee 


Coptr MocKrxoscKkag 3 


43 I, 13 1,076 | 0,851 ) 426,0 | 0,798) 0,628 | 127,0) 0,280] 0,223) 125,01 2.8% | 2 64 
45 1) 15 | 1,494 | 1,322 | 113.0 | 1,116 | 1,004] 11130 | 0'377 | 0,318 | 11970 | 2195 | 3°45 
48 11, 18 1,755 | 1,297 | 135,01 1,293 | 0,997] 130;0] 034621 0/300 | 454°0 2,79 | 3.32 


Copt Ogececxa a 10 


8 Ill, 9 1,313 | 41,206 { 108.8 | 0,980 0,903 | 108,5 | 0,833 | 0,303) 410,01; 2,94 2,98 
4 IV, 13 A497, | adie 2d2 93,8 | 0,885 | 0,919 96,0 | 0,312 | 0,293] 106,0] 2:83 3,13 
3 1V, 15 1,507 | 1,456 | 103,5 | 1,120 | 1,064 105,3 | 0,387] 0,392 99,0 | 2,90 2,714 
5 1V, 17 1,411] 41,279} 4410,3 | 41,049 0,874 | 120,0 | 0,362 | 0,405 89,0 | 2,90 2,419 


H3 pesyabratos onpiros c HECOMHCHHOCTbW BbITeKaeT BbIBO O 3HAUMTEIbHBIX 
KOJMYCCTBCHHBIX H3MCHCHHAX B COLepKaHuH xopopuia y pactenuii, Bpipa- 
HXCHHbIX TPH PaS3HOM PexKHMe TeMMepaTyp B 30HeE KopHeH. B oGoux cnyuaax 
Ooulee BbICOKHE TemlepaTypbl B 30HE KOpHeli OarOMpHATHO CKa3bIBalOTCA Ha 
CHHTEe3e XOpopusa. PasM4HA B KOMMUeCTRE XOpouiia Gomee 3HAUHTebHbI 


y copta Mockoscxaa 3, Ho onM OUeBHZHDI A y copra Oneccxan 10. 3HauuTenbHO 
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H3MCHACTCH COOTHOMEeHHE MEXKTy XNopopuisamu au b. Ecau y pacrenuit, poc- 
MUX B YCJIOBHAX HOPMAJIbHbIX TeMMepatyp, 9TO COOTHOMeHHe JIA OOONX COPTOB 
OAHHAKOBO HW KOseOseTCA B Npemenax 2,/9—2,95, To npw NoMMxKeHHOM TemMepa- 
TYpe OHO pe3KO Pa3MUHO WIA COPTOB, HCHOb30BaHHbIX B ombite. [IpwuuHbl 
TakOrO XapaKTepa H3MeHeHHHM HaM Celivac HeEACHbI, H MbI CTaBUM Mepel Cobol 
3ajlauy paciiinpoBatTb HX B XOJe JalbHelillux uccieqoBaHuli. Bombuiaa OT3bIB- 
UHBOCTb Ha pa3HbIe TeMMepaTypbl CopTa MecTHOH cejeKunu (MocKoscKasn 3) 
CBUCTEIbCTBYeT, OYCBHAHO, O OObWeH MmpucnocoOmeHHOCTH ero K MeCTHBIM 
KJIMMaTHYCCKHM YCJIOBHAM. 

Pasu4ua B COepxKaHHH XMOpousNa MpH pasHbIX TeMMepaTypax B soHe 
KOPHeH CTaHOBATCA Ooee OUCBHAHBIMH, CCIM MpOBecTH pacueT KOWIMYeCTBa MIMT- 
MeHTa Ha OMHO pacTeHue. 

B ra61. 3 Qanbl Qin CpaBHeHHA pacuerbl KOMYECTB XNOpotpusa Ha CBIpPOt 
BeC, eC(MHHLY Miowlalw MU OHO pacTeHue. 

Tlomapnenue poctTosbix mpoueccos y pacTesuit, pociinx mpH HH3KHX Temme- 
paTypax, MPHBOAUT K OUCHb 3HAYHTeIbHOMY CHHM2KeHHIO Y HUX CHHTe3a XJIOpO- 
(pusia, YTO BUHO M3 JaHHbIX Ha O1HO pacrenue. IIpu pacuere Ha MOllalb MW Ha 
CbIPOH BeC pa3JIHYHA MeKLY paCTeHHAMH Pa3HbIX BaPHAHTOB 3HaUHTebHO Cruia- 
2KMBAIOTCA. 

Ouenb CYULCCTBeEHHBIM ABJIAeTCA BOMpoc O TOM, Ha KaKUX 9TaNax opMupo- 
BaHHA JIMCTa BJIMAHHE Pa3JIMUHbIX TeMMepaTyp B 30He KOPpHeH MpoxBAeTCA 
HauOovlee CHJIbHO. Jia OTBeTa Ha 9TOT BOMpOC HaMH MpoBeleH y4eT KOMH4ECTBA 
XJlOpOus1a B KaXKOM H3 TpeX JIHCTbEB, HMeEBLUMXCA Ha pacTeHun. J[pa u3 TUX 
TpeX JIMCTbeB OblJIM MOUTH MOIHOCTbIO CChOPMUPOBaHHbIMH, a TpeTHH y pacTeHuit 
OOOHX BapHaHTOB JIHIb HauMHal pasBuBaTEca. IIpencrapenue O NOMYYeHHbIX 
HaMH JlaHHbIX JlaeT Ta6. 4. il 

Kak BHHO 43 TpHBeeHHBIX JaHHbIX, BJIMAHHe HU3KHX TeMMepaTyp B 30HE 
KOpHeH CKa3bIBaeTCA Mpexke BCerO Ha MOMOAbIX CPOPMUPYIOUIMXCA JIMCTbAX. 
Y pacTeHHuii, BbIPaUleHHbIX NP NOHMKeHHBIX TeMMepaTypax B 30HE KOpHeli MO- 


Taouuma 3 


Coyepxanve xsopodusinta B AHCTbAX MpOpocTKOB KYKYPY3bl MIpH pasHbIX TemMMepaTypax 
B 30He KopHel (copT Ogecckan 10, Bospacr 9 gHel, onpit 26 IV) 


Ha 1 r chip. Beca B Mr Ha 1 pact. B mr Ha 1 am? B Mr 
BapHauT a |e — | = eal 
oupita odimee xnopod. | xmopod. | oSuree | xnopod. | xsopod. | obuee | xmopo. | x0pod, 
KOJIHU. a b KOJIHG. a b KOJIHY. a b 
i 1,380 1,053 0,327 0,509 0,387 0,122 2,36 1,80 0,56 
II 1,282 0,998 0,284 0,346 0,269 0,077 2,20 AG 0,50 
I/II, % 108,0 105,0 115,0 147,0 144,0 158,0 | 105,0 103,0 412,0 


Ta6sunna 4 


CofepKanve x0po usa B pasnblx JMCTHAX MPOPOCTKOB KYKYPY3bl B MMJWINTpaMMax Ha 
Kab muct (copr Ogecckasa 10, Bospacr 9 jneit) 


4-H mHcT 2-H mHCT 3-H uct 
I I | Wl, % I | | Wt, % ] | It | III, % 
Xnopopuna cymMMapHO 0,257 0,199 129 0,242 | 0,143 169 0,041 | 0,005 225 
Xnopousnn a 0,195 0,154 129 0,184 | 0,114 164 0,008 | 0,004 200 
Xnopodusnn b 0,062 0,048 129 0,058 | 0,029 200 0,003 | 0,004 300 


Tipumeuanne. Cpeguan (us 6) moulaqb sucTbeB (B _CM*) y pacTeHHH pasublX BapHaHToB Oblia: 
1-H mice I 8,4, II 7,05; 2-H uct: 1 11,7, I] 7,7; 3-4 aucr: I 1,7; II 4,2. 
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lowtpre aucrbs (3-ii u 2-H) uMemu ropasO MeHbUIHe KOJMYECTBA XMOPOPUs a BOOO- 
meu Xopodusia b B ocoGeHHOCTH, 10 CpaBHeHUIO C paCTeHHAMH, BbIPallleHHbIMH 
np 18—20°. CnefopatebHo, pa3sJIMuMA B COepxKaHHM xMOpodpussa y pacre- 
Hull pa3HbIX BapHaHTOB, Ha KOTOPbIe Mbl yKa3blBaJIM, paCCMaTpHBad MaHHble 
ra6n. 3, ONpelemsioTCA pee BCero pasHbIM COJlep2%KaHneM XJOpopussia BO 
2-m nw 3-M mucTbax. Uro kacaeTca MepBoro JIMCTa CHH3Y, TO XOTA PasHUlla B CO- 
llepxkaHun xulopodussa y pacreHull pasHbIX BapHaHTOB WMeeTCA, OHAKO OHA 
ropa3jO MeHbIile, YeM y BepXHHX JByX WuCcTbeB. KauecTBeHHbIM COCTaB 3eJIeHbIX 
NUTMCHTOB B Pa3HbIX JIMCTbAX Tak2Ke CyUleCTBeHHO H3MeHEH. 

Tlomyuenuble M MIpHBeeHHbIe HAMM JaHHble JalOT OCHOBaHHe eaTb BbIBOI 
O T1yOOKOM BJIMAHUM KOpHel Ha C(OpMHpOBaHHe POTOCHHTeTMYeCKOrO allnapata 
pacrenuit KyKypys3bl. [lonwxKeHuble TeMNepaTypbl B 30He KOpHeM, OOyCaBIMBaA 
pasiH4HA B UX PHSHOMOTHYeCKOM COCTOAHHU UM YCJIOBMUAX JeATeJIbHOCTH, TEM 
CaMBIM 3aflepxKUBaloT CHHTe3 XMOpoOdusa, OCOOeCHHO Y MOJIOLbIX, TOMbKO Pop- 
MUP YIOWLMXCA JIMCTbEB. BO3MO2KHO, YTO STO ABJIACTCH OLHOH U3 MPH4YHH MejweH- 
HOFO pocTa pacTeHuli KYKYPY3bl B YCJIOBHAX HHU3KHX TeMMepaTyp MOUBbI. 


F Mockosckuit rocyapCTBeHHBIM yHHBepCHTeT Tloctynuato 
13 V 1957 


um. M. B. Jlomonocosa 
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